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NOBEDON 

( N-Acetyl Para Aminophenol ) 

A new AnalgeslC'Antipyretic. 

Effective and Non-toxic — Different from 
the usnal (APC) type 

NO ACETYLSALICYUC ACID—NO GASTRIC IRRITATIOH 
NO PHENACETIN — NO METHAEMOGLOS«4AfeMA 
NO CODEINE — NO CONSTIPATION 

Indicatsd in 

Headache, Toothache, Cold« Fever and 
Mascular &, Neuralgic pain. 

Details from 

G. D. A. CHEMICALS LIMITED. 

36 , Panditia Road. Mctttta-R1>. 

Gram; SULFACYL = Phooe/. 
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1 *rfif*it‘i TCI 

<8t1 "Sf^ 41 Cltft« ?I, ^54 cnnl4t9 
««cn«r¥HV4t 4tf--ff“Q/i”’(2) 

4|ir« <« cnilSfts *iw 

C^rN'i nt4ir«4F >!*1c#5 ¥11 «ft4l % 3ft. 
^Itfn 1857 titci C4f9\f^4 thermody¬ 
namical consideration CICI' '©Ittffl 
«lll8 1"^# 1t14 ^W3f I ci!8 
W-<T, Cl4n3f T «44 C%m 3tt4 I 

<«^ 4^4 <44|S 4^414 

¥SW f <ilf8 ^414 
4^41 4(1*1 4l4tlB ^C11 <«^ C4, 

Cft4« 14*!^ f4f^ f4t3|[<5 if? 

<8t*wt;wn *^<11 itr^. nft4t5^4 ictij 


▼SCI ▼! it^l 41 IWfCt 

^C4 I 

«itcil ▼SI 4CSC4 c4, ^i^nftstfls 
C^C-S fqcs^ tfltCfS 4t4 SllfS C^C® 4tC4S 
«rc*1*f1 '▼C4^ CSSfi I «SS ▼tS4 PTC4^ ife^ts 
▼tsc'fs 4C4J^ f4fs« SCSCf I C^t4« *t?tC< 
'®f^StCls (Charge carrier) 
utcis 4c^s «r?si*ri i?tc<s 4wr 
«t^stfls s3}^ iwtcis ^t*r3itaits fe*is 
1 *f4tc< 

f4f«Sl ^i8 fsf^I Sl^s ^tC4S 
’T^Cltl fs’fs 'flflSc^ ^<51 ▼4C1 ^ss 
«M CIC^ ^C14t4 (stlgs (▼:<!( 

^f^stiCt) it'sM ^^ris 

514 4tcs <SS^ Cl nM’i 44S ^Tsf 

lies I it's! f43^S Vtci ^cn4|4 

444 C*fC^ CIC® «J44 WiS 

4t4, 444 «•! 13I^ 5?114§C4S fsf^cls 
▼Cl 4^4 «TtS CSlS'Q |C4^tc45 1C^ <S| 
^^C-f ▼tn ISIS fC4 41-, «l<t<. 

(Equilibrium condition) 
▼1& 4C4I i^cstl fs^g^c® ^^▼1:44 

44r'fS nr1C4JS SfC^ fs^ffsew ICSI '^▼is 
«tt®r4s ▼! fts I oiiB^ fncs® 
f4®4 fire®?! <il^ f%C4^ 

i^uts fe*ni fs'^s^i I 4f^ 
*f4tc<s ▼f^St^S 1\4 j1 W^ ▼!, ▼CS 
▼I flts^ f^«:4S 4t4 CSH ^t4l 4t<gc« 
▼%t^s iwts (-10** / 44 C3ff4) 
^4ts «f4HrS4t^C® 1^411 

▼S (- 10‘*~10*®/ 44C>rt4)l 
▼t^ ^▼l ▼t*f4t®i iKc^ys w 4i<*ffl'- 
4tf4t4J ^ %4^ fS'BCSW l1i4t*l Stl^ 




1972 3 ^ % fiirfjin 5 


^ fnr^¥ nfs*)!*} 

c'tc^ c’f, ^tc^t^t*fi:»\« 

5^ ‘«fj5 

’JC'H ifll v^fp^“l5tfll?F 

’(*1 m *ft^ «r« <ft^?i firc^ f^ii 
’fwi =?»ii ^1^5, 

'« C*!t^tff stsi 

5t*t¥ ^•i ^f*fi c»^t5ta f?tf 

I 53 ^ «ftgC'5 ^ ) 

»T^’fJt? *ft<¥J «ft¥t^ ^f^^i- 

5»Jt5C»l?r ¥Wt ’®f^V5T9lT 

tfis ^»i ^r^sr '«rtci|t^tnc*ifl 
*mT fm ^?rt fi, 's^Ji 

fwc^ 

ifi 'Bf*ra i>f^v 

vtiiv ffc’i' Vi I c^ 

»i*r^t»f-^«g^r» '»f^«. f'fii' 

VI* c*i<rti^ ^tsf 

wiM I ««| j|tt«? ^tn-{f^5 

»ltf<f'35 V\ 'SH- 

SH *tt51 '«r*f9 mttsr 

5iwsft*r83« firif 

V* c»itrc!i 5?tw 

afcff 

ntfi, ^t*r 

«nf«fi« ¥ci 'VK «tn «rn? ^ru'^tn- 
^jt»r ¥Cf I 

?[i5 f^faf iff?* »T^Cfrc’ta <wca ^ 


«ifesii 9fvj ¥51 <jrf, otvlB «ftj[ m «v{5 
’T^ntr^ni c^rtaa ^ m ^tf 
i trt-«r»i^ (p-type) 
^15»H^ (n-type)—fe'Sj 'BT<f'*tf9^lft 

att«f aiii c^c« ntwi trKH^ 

(Hole) 5lH^ 

wt^i ^f?'«a{5 *f*rtc<ir 

*ttif ?i3 o{^=f nt«® ac^ 

*it® ^!5ca c*i^w 

tiiafS D. C. f^»?r ^«^r3Tfl) nc«r ’rai 

CW »|^^?? '«ltca ( '»l<f^ 

), c^i§ 

fsu) I 

^^sit my aat *rtc^ (2^^ fsaj), «r<r>( 



m\ fea 2 ?r^ fla 

afm a ^1 fw®1a 

csfcaj v^ .na^ *a^c^ cn 

«<i* c^coia* 'atatt*!® 

hnfrai 1 lU tn a ^\-n^ 

•tfKfsin 4f ni< aafSsitai <Jta^ 

*rtr 5 i aal v ’*^• 1 * 
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^ ntt«« 
c-iwf^ *tt^ 

D. C. fHv< oim 

rs» *tfii*iT*t 

feaj) I ^r? «ft« 



3^\ ftaf 


c^ ^t*f f^^Hsr Vi, 

81^691 «JtC^ ^'5»'i^t9 ’?!§ ?fc® 
c»i<rt5?vt« ^t*isitaii ^cn^i 

cn»»t6?itfl ’ft^tw '«t*i^r?^i 
^wtc««6r 

«tn'®f?^^> ^ '5'?f5 'sffS'i 

^W'S tilfl BfC^ Jl^is 

Miii^ii viFi cif'em -srwmsfj 

^l»11 «, f^»lt!|5? »!■?•I'StW 

c’ti'5 '8r<( c^tw 

\ 'ii^ f trsf c^ts![ '5f«f'irf8?rt^ =»rt’<p5!r 

^1 '®t« ^t*f*tf?l’ttft'®t3 ^’IW 
fsi^fl fa I ft«*i nffrt<9 
fw^« »f^atw cfif «tn ^i»i 
fow fwif m c’llSrff ff| 

nffljjtw ftfl I ftf wt^ftw 

itn *ita -1^^ fisjfl fKftf«®i 
(Efficiency) f*r ^.t^ r fail ft^* 


I^Wl f25mf,li{>!^fJ1 

f tft^i ^f%5 «far ff «t*r 

nwWfl «rCTtf*n 

*(«fT ffr? '8f^v2f^tc?« «far ^»» 

’nc’iHtn ff| *ff<isitc*i fa 
fcw f‘Kftfw^i st^r fI 
wc¥ ^v*f?r '»trnf 5tf ffc*^"“ 
^^fTf%f at«t 

ftaii 5 t»r fi «Rft?w ftatl 

gtf fsrf cn«\l3«t?r ff fai 

(2) cfrf ^1 *^%?5 atfi ft?i 

^f^v«sf?(t?*it3i fftcfi fta =<i t 
^91 ^tntflsT f*iti=ftfl •f*rtc<5 
ciitas ff‘^if*ita{ ^*tti; 
«t«fK fftt’fil (^) 

fr^ ?a I fff cft5( *nrti<a 
nfl^tff'iii fcf ^t*r 
(K) ?!| I f Cf '4fJ 'fta? '«^tCft5^1 

'Bifftl*^ f*i c?if<ffff^l *nft< f^i:»i 

f^cJ^i «f^«i ft^ici *?a?r 

ftfftf^^i sr^T ntc^ I cffi fttsf 

a, fcs[4 ftfftf^^i 5tw^*ift?*i #<!? 
ff?{5 tf »i«5i4^ 

fi« fjf I vat fanal'® frafta 

aaj ‘af^i ^T*i8?5 faata _ fa^ §nf^ 
na t< f ar^ fca i xit 

faatcaa '«i<ifaattf^a m9 xiffe as[^ 

*rfaa'!i4^a-spacfa (Parameter)-2- ftatai 
cf'eai fa I vspafiScf Tmin «ffH fa1 
fa I 

-2-«<VK 

-2- ^aa atf a^s ca^ fca. caaiSata a^ata 
fftw a?* faatacaa nraataf ca^ fcal 
faf^ *f?n< ^ ^f^ata^a aaraa ^fa 
<t <r, K f«al6t fa'^a fra i ffiats -2- f 

aaria new nfaaf^aifai 'ftl 
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t, or, K, '« -Z- «lll 5tal5?| *ff?5J^5T 

'*rt«fl ^ I c?<ti nVf c^, 

’o*rt? < wTs ^f«a »rc^r 

I “C-4?( sftJf 

»rt^tw c^uf «rc*r«pt^ 

mK tft5^ c^cn nt?« w^\ K '« a 

’Tlif ’TCW I 

c»i^f5if c<ir^ cff<fl c^, c^tai 

-Z- ~(iin sjt?? '« '«^*ff?f=5tCl' fe'ara^ 

n?tC^ 

C»Ti%, “Z- «<? »rC^t55 I 

PfPife 'nfl’flitilT ^?ri «fwtW5r i 

^tcar ¥111 Ifir, ¥t»11 f^»T*lt'f 

(BijTcs) Bi,Te3-(<l? ^ZVf 
^Jtl^*lfjr (SbjTe^) ¥l^¥ 

(Solid solution) I ¥«5lt?r ¥C8r 

BisTc,-c« ¥*rtil ’«l1Xlt®t^®, 

^ittHtStl® «l^f^ C¥tir ¥51 ¥5 f 

I <«ltf I ¥tf¥<& =T¥ir« (Ternary 
alloys), BijTe, -Sb^Ten -SbaSeg 
VI I 

-Z- «a? ?f¥ 3x lO’S/'cJf '¥tn^1 ¥¥ I 
« ®!i«¥ ^r^wtniw^ ¥?<fj »rdiw ¥^ «t*r- 
¥t?tta *iK¥t ntciT, ^rua *i^¥«‘i 
c<rc¥ nt¥« ¥tf— 

A Tmax--Z-Te*/2, 

€’^¥tpr Tc 5r^i¥t5lT[t»ui I 

*Z- ^t*r «rtt 2’6xlO‘* rc»T 

>n^tw ^t*r¥tait¥ nt<¥T 70“ C’lf^C'SfC®! 
^ ntcii ¥^sf *f¥tc< nfm^ 


’¥WCW« W'N C^t¥ ,«ft*H1 

*ft5r -Z- *itsr 10xi0"*/*c’r 
mn¥1 ¥5(1 CdgASg 

4'?^ ¥m¥i5 C^k’T *lt5f BiaTcg* 

Ulif <«(T-ii|? ¥ft*r¥l I 

AgShTes-uis BigTca 

«l'f f« C^rll^ffl '¥l5r¥ ¥>( I 

‘fl¥5tt '«rf*n ¥91 «lC9\fV¥ ¥C^ *(1 c^. 

519 f9f®9 9^9 sTif^rCT C¥t5r 

aW nt'enl '«f<9)C'5 ’r'89 ¥tt^ 
fl!5{t9C5I9 ¥t5f '^U'^ 

»rti91 

in ^ 

C*f«\f59t9 9J¥¥t9 

f?5it9w I ‘«9 ¥«¥i5 ^f<«n 

nt«9l ¥l9 ^\; 9in— 
9a ¥rt¥tt9 «icn¥t¥15 «IR¥ Clt^ ¥195 
ntcs «<I9^ C¥t9« ¥f®¥a »Bt»T 9I9¥t9 

¥9C^¥9 5(1lC¥t9 W 9It^H 511 ¥t¥tf 
<*ll6C95 C¥t51 V 91 ««¥\ <«i5 ^<¥t¥ 
¥l5( ¥9r« 51¥f5ll 'US ¥[t9 <<¥13 ^19 
^f9«l1 ¥C»11 nl C9, cns^lButa I^9t951 ^t*f- 
«^5f1l93tC99 ’»rt^tC99 fe*t9 

C¥t9«tw| f9'«?l^9 99 1 ■ 

JTtftiS'T®: 9J<¥tC9f «ftw 

50 'estt^s ^■^ r¥*lt99 ¥995| 
9t¥l ¥«¥t91 ^^n96¥tt9 «¥fe ¥t® 

¥tt^t¥tnc9^ <<^j nt«9i »r«91 ^141® «<9 
'8f^V«ritl¥9 *(ta1 1(5l C9^ ¥«11 
(¥t3ft9 ^rrtHatna ^^) «t?:«t«f9,9ff D.C, 
f9^C¥9 *ff99t‘l t5 ^9 (*0‘1 C^t^) 

95t| 9r9¥tft9f ^f99t9 «ft?r ^9^99 *rfl¥t*l 
¥91 ¥9 ¥9^ ¥tC95 ¥f¥V«t¥ti:¥9 *rt<9t¥ 
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^'« ( 25*f In 


(Air- 

conditioned) ^fWta njn?tW 

cnc'-s ntcni f?¥ 

<<^1 ntJw nt^tinr 

nf nnn nfstn »!«=^ i nt'®i- 

ncifl vfl^ I 

'®tnt^ ntm « ®t«5tn^ ’ntr'9F« 


«tnnif?€^« flpstw nt^cnin »rcw nrnntt 
=vni *ttc» I '!>5^nit^ nf, 41 f4 
ic^ niti, ^111C414tn> 
’nt w nil fii 

fintin Cl. 41 ivtiiti it^t 111 m 
4tin—4111 'iii^itl I 


?^’ar 


citi airstiiitcn fac-iii iwi ciitci 

iflni l^llfl "Spl ictjr ltd, H 111 
«rjria Id «n^ In’S lai 

m dsfi-3?®a aidra icnji ci^ lam 
fi| ic^ arid, 11 ara ^Pfca cid 
4tiai ait^ '4tia*l fedtsi lac^ 
Itfir I 

'itn "^tia Ptaitci itliri ffti 
4iata ’itaf«'s ii:«i 4it ci^ ip? la 
ari®r«ia ii>iria in wtti Anri's i 
<ii^Td^ «rf*iat ‘tsri-'^lfea aii^a «fii 
citnta ffPfd ica fid itfai itai 
airslititkia «tli citlti'Hi 4itci «at 
iai cic^ itca itfiTi fill niita 
icii cii ? =^1 C'51 aiftcai ?f« 
’aad ntadii itif idi I'&ta 4^ 
laiti it'siti itaffei Cl c^i 'iitatci^ 
cii lac'i ntadi \ 

41111 idi iw citfJicarcn 

'«ti, 'll idi—itcla 4^ ipi ^a^ia lid 

^Sj^l citita T 414iti Id 41^1 


^aa\i ai itlritfiTi fici aatittia 'ititc^ 
ICl Itl’ln (Orion) 113514^^1 fid I 
ciitti cm ltd itit^ 4\ltfaij 
(Orion Nebula) I Pitfall ClCl 
iTtcia cii’ii 1^1^ Id ii^ai »?S Id 
add I Utif^da 111 m 

luti ^di 41 faat^ ^tita itai ita 

add I ^itiaini «[t*itria ^c^a iru ci 
^caa feititi add. ^i if^ itiljw 
ititfaita Ijt^i fH«dtidi 

ltd, '5d '®talajtidd il-n'citfB itli, 
ciitti ^ila ajtl idl i-r in' ittcia i<8 1 
-cid "^cla iiFi ^ 
Id '5ta idtsi i^ci i«r 11 citfeit^i 
dci itat 11 IT itti Tfri Tfi iiftsdi 
ifaitii?! f din iH IT Ttda 4i Ttl i 

411 nf^fauta fill Tiiitd win Tfd 

Cl,it^ci cid citi 11 wnv Hid41 
idtscii Id wti^ilfr itwt« itid, 

• iit<f^wi tiwri, faitim idw, 

l!5lTfTt-6 
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1^721 


>rift5Wf >nw ^ ’Tf*’uvi- 

*ltr« (Inverse proportion) fll 

9m \ »Rftw w*r*!^ 

«t*r fw «ti ?“r I 

^fk »tf«m «rf« c’Tr»C'<i 

inf* 'stf vw 

<ff« cntm TH m '<▼•’1’ 

*ii^<r <ff^ cmi^ ff?«ii- 
<rf« ‘•^-"1’ 

C^’T fC«1» «tf 

••vnti «rf^^ c-i? firs ftf^l fini 
itn I*!?! ftncf 11 
1^511 mj tfff cww '6d—fti ff'•^ 
ftitf ’Htnf^C'os cin cntfi® 

ff c>il^ri^wi« ff ? m, III ftw 
ftftfi iwn^i^ri’fs cicf 

ilfinten c»fcf,^trs «lf« cncfTHff 
cin^t fll 

ftsi ^9 ilftfifti itJtlf^WI 

srtiftf cin «rff ciwra iH 
«<ii=t ftf 4rfs wfw ‘If--!’ 
frs *rt« I if? «ttif*if cin 

If «rf^ ciiftf in cnf^fi^ti, ^ti 

sfffcnrw nf Wif^- 
I iTi «rtf fif cm m «ff« 

cnrrra 'if-n' (?Tl*fef*i^ti» m mi ??ti 
cm ttvtci «rf^c>rtfra in imti f^cni- 
fi^si ifcfti mrai ifi«ii|«r5^ 

citn utifw ft« nttf, m m cm 
n« n« m itwi itvi cfw 
nf^cmnmf cfm iiiraw ntfii wm f n 
fif m .mwi life'll nr» 

nMn fif cm cnrr, ftmr cmix^ 
srti^ cum If ^ HI i 
2 


fi icn <rt II wm 

frti^i nf% mi fw it«fts ftiilH ff ? 

irtifi'® I si iffirs 

irs ntcf, nf«« f'slitycf 

ntcf I ifti mtifncfs Iff ifl 

itfcs ntcf, fti cifi fif fsl s;t^i 
icf nttf I 'iMi if« 1st ft! ^f« 
cicm ficf nfnci itci, iTtnf^c^i fifi- 
cin 'ifi sst srt%i ntnfi is ics 
ntfci I «{tstcn ^rikii iclis 

fificmi ^fcn ilsn sit^i ntnti ft 
itifsn I 

wt^i ntit cncf 4Cfi ft ^ stci 
lent, SI initi f fen ici sit its ci^i* 
siesi ni ijen m fell itii cien 
cisii lent I nes fell si fitnnci 
cie? ifei «<ii^ ent stiei sti nti^i 
nfs« Itself flnti w fiii- 
cim sfcn nfsein «ffs cnescs 
fscntfitTeii nfiie^ sf-n’ ffentfitti lei 
ifei I ‘il nfseieni set fell civfti 
figti wt^i lei nsj sni, fsi s| 
nfseieni ses fcli fifiem w snil 
ut^i ntnti nfiis iti III nitnf*fesi 
nitsiem nii ^ wf^i nrm cnest 
ifi msfni ft lei ntrs. sei arist*i 
sei fell fi"wt cni nfsein 
s<#i III tfs^ ffn, ites sti fifieini 
stn sjf^l ntntf nfirns ii i !%»ftnti 
fei cm cnei, cnVi snesi afisfn itfi 
* 3 {|i 1 i sen fsi ftsti si srfsfirssmr 
fcl fiesn fit fI, sei sti nti€i 
cm ftffci itfs cntfcs sf itsti ^c*n- 
t^i si\ smt fell fi^iem nfn 
wt^i ntntf nfins ten stlift it, 
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»r«r 9 

ijtsfti '«*i ^' 8 *ffi*it«l f^'CT ^ 

I «1 cn*! T *«« 

?wi ^^c?f 3 t 3 T c^r^f^rsTi c^ 
^t^r^fiaf^T »(Tm 'St '■rrt^fl 

‘i?^t 8 <irc^ c^ili »!*ii['^ 'ills 

<sr? c'lt^ f^F’ifi nf 3 *!t«i ^tli^csfsi ’tjt’r 
C>Th ’S?5tC'$^ ^*lti<1 CWC^ K»t I 
'SI «rsr 1 f«if-® «ff<(tt»'?ts 

c'?f®-l 8 l 5 itc*Tfl «r 9 tf% ^[^’rtcs 
sTt' 5 --f’ c^tf 5 *jtl»t inr 4 ^f 5 
«[ 5 rtf^f« it? wc 9 r? f 
c^< 1 |!r iti?s 5 »i^ts c^ >rt*it?y f^ 5 »i;i 
«if?»ifrs ?iisf, ^1 ?jt? ^ -srci?? 

^tr^, 'SI? 's? 

^tfVor c?r^ i «r?ws! 

??1 c^i's ntrw, 'sw« 

f^?-n’ ?r^c«i -e*! i 'sti^c^i 
iflt c^, c^Y? W c?:^ n»itsv ftlistw? 
«frt>f itr?s ’iWi's ' 5 c?? 

nw ^<55 ?s, 'sr? 'st? 

c?n «rs^ 'j% ?«fft9 wm cn sjt^i ?cf 
•i?c? <fl?^ at? ?»n «ft« ?r? I 

>!?f ^tjt’if^'a sjt^l ?r? 
^tr*r «ff« c»ft^ 

ffsrt? c?tn isi's 

?trT, ^Txt% ??T- 

JTrftfW? 

▼t»t '*t? 'Sts ?f?:^ ^t»its 

«rv*r c?t^ m ^c'?i A >T*« 

'sts a??tsi m 'if?< 5 rc?s »i'ii 

-ifStS ?airss STT^I ?t»lt%l- 

^sts c^arf%» ’fTt>(f?’« cw? ^f 5 ii 

tpi ^cf . sw t nw ^tprs ^ 


'«T<r?s ffi^l ?*?h?'8 m 

^tPTI 

'sr? »tf« ^ts's cn^ 

'®fc?, ai?ti c*T »?ti «rt*n I 
3?l^s «ftffr»i «¥t9 

stsntcH »frt?Ys ?»nflY ??? <tF« 

»if5w «t^r? nOT ^ mt^lf 
^ns I l?t¥tS ?5ti w 5t#tS 

c??? ^si ?i 

?r?tc?T ^ ?tcv, cmfk c^srfs^ njt^- 
fnc'ss w njt?Yf ?>isl8 cs\s?r 

?9ii?i?r?f ?tai I 4?? Ft^ts «?si 

?i cnf’Fefn ?f? “tv ?i. ^ ffltf 
»n:w Ft^ti c?fe?Y «?¥ w '?scs ?t¥C?i 
t^Sf ?ff ?vc« 

??, ^t? Ft^ts c?i4Yfei ^flts '|<^s *fw 
♦r^FC's <rF« <fl?^ c?i4Yi 
f^f?^tC? ^tftS ’tf^ ?C'® 

«frt^s ?»itw f?f?^tc? »fTt^fnc?w 
«it?^ 9rf«« -It cfWf 
^ tnv ^st«Pti 3»rt?ti:?j m <s>i i 

•ists ^ts ««¥(5 <rwt •rtm nts^l 
f?¥^?'sY -at^sif^} wfN ??, nwt <3f^ 
<sn^ ?fji (it Ftfl^ i5r»it w 'F c»rtf 
<t?t? ???^ (sr?«1% wCt«. IfMfw, 

“tf?, ttmtn « c?*t]^? <«t FtfiH ?wi 
«rit^tf *r?t? I ?f? «iift «ftt^ ?w c<ftv 
*r? m ^?f, lsz^ «cw 

tntwtm «?¥? 'sts^ijT ?tc»!i cw r <«« 
tif ?i»n ircf?^s*^j:t»rjt*fts?»nri5 w 
v?“i! «prtflv m mikn, '•tw tv 
*tfK c??^ ciJtf, 

*uwj?^rff*i «r?f« •ffKvf^ wi v 
nfli^ ^ wt tt?r» srr vscsn t 



19721 ali?-*OTl 


W ’fft<«fi| 'i^sra 

’Tjt^ ^rtcw f^cf <rnt^^ 

m 5»iwi, fff 

«*ll ^ ntirwi =11 < 

f tiwl f^f «sr?«f5ic^ 

c»i^f, *irt»fRPift^ «{^f« nwW^ «ftf<rfj 
c?<n fif»i, ^'hif c«f<ri 

^jtCTtf^it, w»ff fsw^T <f^r« 

•i^%i I €rf«f5 >af?f ^c?5 srcf 

ftf«a cftci ancf j ca«JH ^ 

"flcfa c^t*i nl^tR feit, Ticapa 
r®'^t, rffa^ta »[tc? cua® 

lf«n ata© ^^caafta? at® 

(atitarf) m^ cangcaa a®a f®4t I 
caai ati:^, ^ ®if ^af5 

«*fcfa, ^tiaa afa'^caa §aa 

«rtf ■wska wta ®acii fa® ®ta 
Uaati arcaa ff|^ ci?atiai 

icicf I aacati «*lt c^atwi «RT[rf 

acftf Ifecaata 1 aa ®ta*i \4tf*ita ajt^a 


a*Rr!5 aaa ^paa: in\ aca c^^ta a® 
^ca 'aa, ®aa ®i aa aica caa ‘aa^ 
<rc®jaf a«c®^ aictaa a% f^ai a?® ata 
fra I ®aa ®fc«ra aa**fcaa art^^ca cara 
caffa ca»ia ^{S ai aa aica 

4fi5 ata nfaa® ?c»t1 i ®fca ai 

®c®tR® aa *aaffai® i^aata araa 'orfa'^caa 
^fvcaai afa^f®-® acai i t^caartna 
c^c® *r®a®: ®f«*r "[fS acaa 

fa*ia paata 'scaa «ifa^caa '•a^p* 

«ai «r® 'qfap nfaaf%® fcnt 1 

ca nfifir®, -a a ara; 
Cfta «itffaf a^aj ca^i a4{«s cfta 
^^iSatfl ’■ftatcaa <yRatf «fai fa 1 sfaifc^a 
at®tfaf %a *a(?at«^ ’?!8 

a^taca a? aa'wa^ -sf? ata^i 

a'Uai I ®ca ^isjfaai aia 

ai® ^a acacf ca» ®tcaa ^r^-'^a’^i'caa 
'•ffsa afaata cata ca^ 1 

®faa 3 c® cafaa ^ ?(fcaa a^piasfaa'«ifa®i* 
ata ar^sPia ^l%a t®ra ^nta 

feirfa® i^ca, cafaa fa;>fcarc? 

Jfw ai^-^l&a a^a ®'? I 



^f»iwsr 


aifiB I mz^ 

■11%‘jr sit^tt«rT 
^ ^twi ni^i 

f4(^5 «tfta nf^«ctn xn 

cftJ( «rftn« 

nti, n ’?rw ?s^s, ^tz^ |jt^f^^»rtir 
m I c^^isr—>jc*( I 

*itlc3Frrftw« ^\^nv 
^Mvw I 'flwci *it^tiftcvt=» 

'ilf^l 5ft»lf®§»Itfl I Ht^C3FtC=^f^ 

c^t¥ fsi<® *ta 

*it^*^aftia« ’it^tcaj -fc*? ¥11 iti I 

iitfe®*Mt¥ti'e <a¥}8 titiT%^»iti I 
f^f iiwi l/tvrfs^^jtit® 
filltaF ®tt»t ®f»f ¥ai iti :— 

(¥) ¥twt*i 11 i5t% |j(^i%^lti 
(1) itfi¥ 

(n) cificinsr n fif®!*! $ft»ff®^JTti 
(i) «ijtft^^f ii-iifiii1ftJtiif®S»rti 
($) Ift^fs^tl 

(¥) |jtiir®^nti—'5Mit®i itn- 

iti wc® iji^i ifrtrftn*! 'iiffs »ri»i 
«i% ^jt^f®%»Ttii ?I5 f®Rwr^ irsj, 
ciii ®tii « c»it^ti »r^tiW¥ta\ <^¥l8 

t 

«rt« it®! am ^ni 
«icit»f ¥aw Cl ®tn*^iiir n, ®ti ¥W 
fi’gTV«fitf icfei ifl l^^rvft®tit w 
^ >8 4ft« ®t*fltltf a»ftl 


Ilf iitcf ‘I ^«aK f^trw 1 tftcu 
cic*f «t*fitfi ^^1 fit cic® 

*ftni 'iicfci nfiitff «t*r- 

itaitcf itt^tfticfi itil ^ fi^tia 
f®. f^T. fi^v^rtfc® nfii® fil fcitf 1 
irttafl 4^1 SrtiTf®^nti I Sitit- 
f®%>Ttcn ntitcir ®t*fit<ii, cm— 

200“ Cfl^C-st® ClCf 1450* 

ci^:<at®i<* iHi itii ®ti 
few itc^fftncfi ^\fsk fl5 it^ fe^fi I 
caff’fejtiT ®t*riti 11 f itfila fifii 
f fcf ijif® fftcii ®t% Siiiifs^lti I 
®t*r*it®ta nfai^i nitc^a ^ifif®f 
«lf®iff 11 ciff’^Ji^ ifaif®® 111 
it^a Ha f%ff fta titiif®Hti 

«rf® fii 111 cafffetii Witutf 
if^ (ititii®: JtJtliti) itif I fcfcf 
ftlltll iff® fit! lew Ilf ^IfTfff 
ff^iff iff® 111 itfika ititii®: 

ciriffittcii itai ^ti®l ciftf^tl'tii 
cfci ®tnit5Bi ifi® ftf hirf®f «tf®- 
lff®l |tl Itll fiftfl fit fNltftl 
^iitir ci^ «tf^iftfi *rfii€i 111 fi 
fcf f®jii ®tiit®i fi<ti itfiii fiiii 
Hcit^i ®tftfl ftfifci ftftci cit!> 
® fif®t fttf uKtcii Hilt% fi^ 
«tfti ® f tften nt«ii itf 1 ®t*fitaiti 

f^yi ftc^ f 1 uifti ufaitfif I _ 

* cwfin ftff, 

cwtif»I 
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Btn « 'aw’f ^Tcsrc'® 

^ntirfrf mM «it*tt ^ 

y\\m irti I 

c^if cn«f f«i5 ««if |5 I 

«if^ «t5 

<tffCT vt*ftwi m 

fj 1 cvt^T '«t«iw ^ i>H 

W9 w >ft^«ttc3T-»!tntc5n 5tcn«i 

nf5l’i'^csi *ici» 

?cn c^ ^ 

nfiistn ¥i:« sH ^wtf^ 
¥9t ^tf I cl5 cnsf f<»f«ff 
ntiii Q^u m, cs'i'ew 

cIh *ir?uitn 

ajcf (,^^ cnif ¥fli fn I 

Linear Variable DiEferential Trans¬ 
former (>rw*r L. V. D. T.) c|^ cnc«r5 
Ftn, '«af» t«itff »rtn=*its 

«fc» ^*1 c?<i c®, t/mw- 

??rj ^1 <ft^*itfl« ^ 

TItW® =»1*( (Iron- 

cote) cnti^v-r 

»n'pp fkm ’r*it?*ft^ i 
VI's^cv f®f« ¥w <4^ ^tfi¥ 

L. V. D. T. 4J4ftf ¥11 I 

( n) wi ^f¥?1 lit^if^l^fta— 

<4| wt^ti ¥[ti:^t¥Rf¥fl<i 

®TtlS! f4^im fm ¥t^¥?| ¥C¥ ntci I 
^•lt¥®f% ¥¥¥¥f5| «rjt¥¥t^ 4tlR. r?4¥— 
, *f^tf^lt¥, C*rtfWl 
%«!f nft¥ li:*t¥jH f^if¥ ¥11 '4C¥1¥1 


¥1 ¥C^C¥¥rj¥ ¥C¥^I ltV^¥tPf¥ 
¥tCll ltl¥f4fs¥ ai¥l8 

^W¥C3?t® ¥tC¥ '4’?^ ¥t« ^ ¥¥{5 

^t«rr«*i ^r¥¥ltt® Itlt ¥1 I 

«1'((¥{5C¥ ¥t¥1 Wt*f5« 

«ftt¥ m\ f¥^ii5t¥ n^fe® «(tc¥ ’r^cit’f 
¥« '¥tC*lt¥Sf% ¥¥t¥tc=r f^¥*t 

^B\ ir^¥r¥ ^c»i¥|!r ¥i i lw¥- 

¥f4l 

Its rS5TV«f9tC¥l ’?l^ ¥ts I ¥Sl*ri |lt»I- 
fe^JIfSt¥ S91j ¥1 ¥CfefC’T«l, ¥1 ^tt»lt¥¥fel 
¥lC59 ¥¥ ¥t¥ ¥CS I «ItWt ¥*5 ¥®¥ ¥5m 
^tC¥t¥fsf¥5¥ ¥tC¥ 

¥I¥¥tl ¥St ¥11 ¥£*¥ ¥i;^¥¥t%l 

<¥¥{5 ¥ti¥ ¥Cfert®WC^^¥ C¥»l I 

¥1 ¥C¥J ¥C^r¥'«t^Cll C¥Ci5 ¥rt«1t¥*rfwi 
¥tl| h^lfsf <Stf®l¥C¥l 
ff^llSl C¥t¥ '«ltWt¥-tf^l ¥ri1 ^l'5lf¥¥ 
f¥«tl¥ ^S1 ¥t^ I ¥i:^tc>r¥, ¥C^t¥'atri^ 
cnq «4¥^ ¥t^tC®r¥C^^¥ C¥t*W Cl C¥t4tc¥ 
nfitlHstCi ¥C^fiSSi m ¥11 
ClHl pf¥5tl, ¥C&ffl^l, cnfctf¥C^tf^tl 
it?t« ¥c^rf5^i ¥rtc¥ti ¥i^!ipf 
Ifcil ¥*t¥ 11 C¥tl «rf¥^»l IWl . ¥111 
^¥JtR ¥flMJ ¥tC< initl ¥11 ¥11 ^t5^fl¥ 
¥l|^^S ^R¥ IJllflltl fim ¥C^t^^tll 
iiiiti «rci¥itfi I 

^fififirf^Fi*! Irt^fs^ltcii IWT It^lti* 
Viti¥t^^t« c¥¥fiFi¥ti nfiitif fwtci 
'^tlflfil^l »4C¥Ci| C«¥f3:i llK CW 
Cl h¥Tf¥¥ ¥11 ¥1. ¥1 ¥t^‘^fcil 

i?¥J¥l Utlfl^ ¥Cfl ilf¥¥ U%ifmW '2fltt¥l 
¥lt ¥C1I ¥t'^^&t«’T^f¥l W^l ^t»l¥jf3l¥ 
llllfl lt¥tClJ C«Wf5M®tl ^Itl ItH Itl I 

( 1 ) l^3t¥t^^¥ It l¥»nnf1l l)t¥|- 



14 twi [ 251 ni U wn 


•^ffw trt»if«r^»rt« i 

n\zn Xfcitu Irrufc^nti i ¥*iain^iri fH 

wWcwi «r^*rc5U!?ti «rrt»ttf stii 

cf^^jtff c¥»ttf5f« n«rtc<fl 
III <ftr« ««f ^ 4. Pr 

^rciti VSC1 ^ 

f*ipri INI ^im ’?lt 

c^tPf'i ^¥l5f ttwtR^ 
fn. f^ic^ ¥M!^->^^1J1 iitmci 01^ 
^Mcn *nt I ^rtiNc^ 

f®fe»rtc«« fNi ifc^ra <1 ^9\w 

nil’ll ^11 I ft8ic«R:® 

wiri 9 ^int^w c« ’(ftfi 

frff«fft5 

(«) IjNf- 


f^itf f^fw «rftNf itcfli 

C5\lf CWTfl ifv ¥itl^ ftf ( 

ci^¥ c’pai m ®twfl 

nfis n] c^cam ft«1 cfN 

c^jr--Rl«rN-4if 

^1 ‘w 4if^’ 4citn ¥Cf— 
gifH «t iSf I 4N« 

><nt'?i wiMi ¥Nfi5 jji 
f%f^ ¥t«« 4^ trtMr®l»TN 

®ai ^5 I 

4[taf®t*| 1Jtl¥ 

4N fin 

c^*f nfa^iHfCf 4ric»i ^<( 5 if«f ncfc® 
iitiff® ®3i Vi I ^Ni^« ^c»i4|fsr® 

(Processing), ®rf 

«r4ti5| (Detect) VI 4 14 

^T^trisiti ittw mi 4tf 4ri 

474lti if® Utnf I 



fw ai5»|5 ^ 1^ stf^^tft 'iitCf, 

^ftiT nftf^ w-4l ^ -f:9, ,{,jt^^ BrISit ^twc^F »r<w 

¥t»i *ft« •JNTCTS 51^^ «(t«<n f^i| «jr?ii^jt<fT «i^ntf '(iijtrsr f f^ptct «f*i 
I f5|i« fctv ’fw’ithr 'ff«iifi 5j^t'fl’i*n «tc«ra 

¥rif 18 Ktfiiftrw Tw Tm ^mHn i 

ifi^w ciftfefilB ft»*rt?it I ^^r% fkUv frrii*fti or^i c*fEi- 

ft^t'^t'56li M’S, Cii^T it^T, IfH, ii i^tifi '9 SSEC^ *^<tlf %fiK? 

^'ijtff fefetfw «r«ffi^; ^18 ii^»r nfi‘f's fit^i nii 

oril ill i ifl—fl) (Embryo)-ft « it^lif^if ftfviti 

*fft*r5 ff j (2) I ^ fCfT 

(Endosperm)-.ft ^fCitWCfi W fftf- ®ffff, ntllStftlfiH '9 ^ 

«tt« 5^ic<F «lTit«fi1i ftir fCi, I c^cai^ ci^l fti cf, 

cfi8 5tit^ ftv ^sff vfc^s fift»r iilUv ft t 

’J’W ft fi ( UK fR ) I ft,, cw-fv if. 



fN 


vTivti feflciri ftv ffvv ^tcv Nrtff ^stvv wtt it ft i 

w ijfvcffcv > ftv ffV ifWr w ittvf ftw «iv f«m ff%-f3litfv 

wtf «!ti>r fi t asiHrv -ra cftv fifJtgt ^nfvf^ f-vj vii vti i •rttij 

wt »i(^v vr« fi ft vf<i}f*li 

^ ^tC¥l v^tW 



16 Util's f 25i 111 


sfl f'OTi nfv 

»l«^ fi 3«i »i'air« c^tir^5> 

filthy 

« c»r*i 

«rt® 

5l^Cf ♦iifKfBi «ffr« f^<9 

^rc^^rtntw f^ir «i^i5 

▼?ir»'« j *fjrK}5fl situ c? «®i 

®?f^«r ’ll ^jtf»i®i ®®ri|iHa 

Pini 111 ffs ^f'hRi cntf, 

cir<n cn, 'as c^«a 

•rjtPrcs® 

it»rt9t^¥ Vi I ®lf*isi 

c^ii sr« ^tsf ^c« I '?« 

^cilff^ii cat^f ®aftc5ia ^^r- 
fc»i'e <Ric*f® *t«ft«f, 

c^nsT—'BiJtf'im 

«rf® nc?? 5rai»f?fav '8‘?f%- 
n*fti:<a «ta»ft:ii« t’la^ 
c’ftr^a ^rfrtafH^ fw5t^*itn « 

if»i c*ftiii oja^ JSiC'rw ifw fsiatraftsi 

utrn '4a>i5 ft 

^11 '«PT «fSl fff i 

cvtama® i?wi—4| 

C¥t^«fini Tr»tft¥ 

csil c#ta«a 
sm®' *x<f ¥ci ?lTi«f I 

«f«n:a ^p[f\ «fTt»»t^<r 


<4^ .isiwt^ii »irwi iiwT ^"i%f 

ct®iT}5C¥ ara% n#«tf •fftf® frii 
^t*if 1 wjtHitww <t?i aftj»t4 nam 
xsiwt^, c^iisi—c«rri5iT fanwf xt^iftlir, 
«?Ttfn<5 f^iawv '«iiwtlii ^^Ttfra 
^ ^fi ^<1 »pr <4ifwl^wa 
«i'®fw cvtwa >!f^5 wiitn^ c^w 
fncf >ni»i ft; wen 

ffti? wiw «rtatar^tf wat^ 

'ttcati «itata cftiaa aputnas « 

wnwm ^f% ajf^w:¥ mnn >iva 
=ia I <41 5Ftcw nntwxH nt^c^fftlfsin 
w ^t%5T Jitrii ^|8 ?c^riT fac-ra'stca ^vn 
<ar?«l ^tat fa^fycaar «4aF{5 <4^1- 
apt^caa ’i«ctf’®ta ®wtPT« c^cf 

’Tt^c^a't^fasi v I »it^c^tf 

'stca c¥fa-fa«fafcii 5r^tf^l wen, ^i 
<4^a'9 aftai ata tai w 
faf^a ncaaata cwiw <4^1 "n^ catari 
ata ca, dna §^nt?ta w 4fa*i 
win\ i^caa carta w aafatf® f^tf«F« 
w, fw% cafaaatar c¥ta-f^twa^ ^caa 
^fia wzw aca^ aa, a^a carta«fta 
^ta«ca %fw •rt'eai'« aavtai ^%aa 
<f®tca cfta-«ft?la cftaa ai v 
aa^ fwattafacaa rtwtca cftea afa%a n#ata 
nfiati %f% *ft«ata aaacatfaa «tfiFata 
cftal «fga aw crtta't ^ra artaaca 
aaraf^ ^fw ntai ^w fw «r%ata <415 
awa aa, ca aacar nwewn wtew i cf^ 
c¥^ acaa ca, ^iftrcaa 4f«tca extenain 
atca hydfoxy prolineW’lf <4a45 cartfcai 

a^taiaa %fk ata <4a\ c»ta-«rtStca 
ext»nsin-«4a <41 aaa^arta «rata 
f mr 
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wftntit, 1972, ] w 

(Indole acetic acid) 

ntcfl \ ■fcT? sjc^rr ^ti t ¥c<i 5^^C5? c¥tf«f«i 

c«rtfenf c«rtfi*s?w «jcn«iFi?i5 c*fc*i'8 

p[f«W ’Iff c®i^ I 

tryptophan «fsr^il» tryptophan ^a«f 4*?^ 

¥^f'*f»r <^srttlcw c^rc^? i <fOFiti 

«Trtr*rf5f '^rtf’rc® f? i «r1%c*Tf '« ftfw c®tw «i» 



i5Rci?[ ^w »fr<r cf^i ’?t?cn, n^iwf 

oqv (c¥tf»iat*r^t^^) »itl 8 w ^nc 9 «tw?? i 

^ti ^tt»r, ^ fnf ^ ) ^t(59 stats *rss^ « ¥9| sts*i, 

>iwj <fcsH ®is ( 2 ^•^ flai) I ^stW'® >9 ^Itws •ffs’11'11 ^®jtl% <ef%st« f^fts 

^ swf! Skills *itfes w f^aw ^ttSf I 01^ fasti ciRt 

»rit’wt»i»tti iw. itsTti^cni 'a fat?c«r ii »ftis*ft ic^i'a «rf^it«fiii 
«r»tci ^ncsi efts cicf cftti »rsjf ^t^*t< fsi w is fi i 


3 





n?j *f«*rfi ftwf^cfir 51WT 
nr? cnn fniv 

nw5i*fl ‘flf’fw 5*wi na^iftr® 

cfifttws nasi, 

aitfisstfl ^^Jtffa Ten n^mtlt? C«l^fi|T 
TftTtTfns ^fRIr fnm nc'^nii ^s^z^ 
ntTni stftaeTte^a nt?i*it*ff^T Tf 
^^*f-;«ri^5r TC^? na aFtnr® 

ntantn nasti# cnwlen (Nucleus) c«tt^n 
ntcT i naJit*i5 'nwjvca 
n^nji -z- mn n*aji aia 
(A- -2-), mten A ^ naTfia nt^*iHfaT 
(Atomic weight) I Iwa 

nwj c«ttknir n^njta natn nteT, ^ta 
ra TltnrT «rratn (Negative 
charge) T Ttstn (Positive 

charge) nS’^atT (Electrically 

nutrai) TW nant^jiT atcn I 

^cnn|if'®fn c4tl>n 's fnllcna ^rtafina 
Stfisf^Cf ^CT (Orbit) ^aei5 ntlT I 
'^entkaa nffl*nf%T «ttf^*t an 
^cnalcna nf«ratna TfT aineTar 

an (Centrifugal force) Icnf^atT 
TtT \5i^ n?ta®i nw i ant^f 
faptfe c«rtfean|? cawltn ntThi naa^ 
asiartn* acna* wet naat^la 

(Stability) tVsiirn aTts nti¥, cn fha 
«l?l Ttni TfTlf^T I 

ajtaai fneaa (Coulomb) cn?T 


TtPr ca, 1^ aitattaa atw «rtTli ai 
an* agtataaras ’•iTcna ntr n*rf?- 
ntCT cacT ata aita Tttaa nta*»tfaT 
istaa ac<« ncT nat^ntiT Tca atii 
fri artstaarsa af? th aa, ^aa 
^nwj Ti at, 

»«? njtcai (George Gammow) «i|| lif^aT 

fifTtn Tarnai anena, cn naa 
na^ta na*n«CT a^t^aa Tca ate? i 
w nasil cm^anfna acar ntaMfan 

fa—ant caiT atea ^ ff cni^fatoa 
nf nT cf t} 5 ^teaaf (lO' * *cm) f a afaata i 
5&aa? fa^la f c4tkaa acar taan «affet 
«t%at snr® ate? ca, a^ta ffis Tiatft 
ca\n fai n^atl c<ri^a '« fafetae? c^ca 
atae« nata^ f ea i ?m anena wtat^?! 

fawt^ ajatfit (Yukawa) 1 lenfla ^U 
c«rt$eaa atartatfar ^ atn <4^ fftftiSa ata 
faena cana (Meson)t i f^tca ail8n 
atf^sta aaj faca faTf?'. naatla cf^^a 
^faa atcf i 

wtat enet, ent^a 'e fafeJeaa mtata ^ 
catnnf^a artn <«? cnt*&fa^feaa »«? m 

cft& ^tcni 'Of Tfn (io~*»cm) iTfa 

fafk^a Icnfta fen's ajtn enf^fatos 

an nn* ^tens ^f^tn (iO‘®cm) i 

# na mtateas aear ^n\ fanllf 

Staten* near 'ntfas \ 

t wrnr^ ftati cana f.ntt nr< 
atartatff t 
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irtwll, 1972-1 

'rtc¥ ttfii 

^ fnzn ^ t'^itf? 

«Tf« ^ttii ^z^ 

^ c«rtt»iT c¥tJi 

^•ftCf (Charged particle) 

^ ^ ^Z^ Vlf 

¥1t? (Uncharged particle) 

^t<fti »i\<r|3r *n I f?tf 

c^fsr ’twttcf n^8f 

«rf»ivi »rtcfnT n«»it^c*f 

♦r?t^ f^wlTH '^z^ ff»i I 1919 

’Ft»I I 

^R¥t9 (Range) 

7cm- <5 f^ffwa *rilvta *it<rRs? 

«Ftcn c*<tcv^ wtifi f^»ii rtiftfl- 

evR^j *tpF ft^it *11 

^ 'S^jz^ 

^t^C« *fr9W^ 3F1. f«f^ «j?r fi^wi 

*T«^tn ‘e^l c’T’afl irtf i 

erm ^ uqvfe 
•f^f^lPife ‘iiflil ^tBura 

C«if^«nft<t (Radioactive substance) 
itsfl fi»l I n< C^fl VW 

ftti eresF-r n^ Tm s»t^i§rc«f5r» 

NjtIV njt^ ¥« cj«'e«i i^c^ii c^ 

f^¥ fnz% c^^few *f?K c«rc¥ 

c^flw ^ti *rtc< f^»i 

oifis <rf5|*|'® ni\ (Fluorescent screen), 

* ^ «ilW ^11; ff’«l1if’F« 

n’rt*(« *f«i *ftM 1 
t 41 ♦lilspH m 

«fWr C' 


'iftw «rf^«r^ *1^1 w ^«at?r m9 
«if|s srt^c^^fni <ff®«r« *1^1 '«rt« 
aitsiTi ■ 5»f^f*iw ?flT l«rt*f^ 
cT»i a^sis*! 

?8T 7cm enz^ arfftf c«r*ri cnar 

c^, QKz^ arN® ’®Pr¥i «f®- 
«r® *t^i ^^zw i ®<w 

f®ra f^ait« <ar<[i c?, 
ajtn® ^Plvi c®cf 

C¥OTCW ®i 

ujcji <erf«ei® *(^1? ^15 atac^i 

ery^nc^ sft^jltcsfcsfs c^art^ g:? 

ntsrti c< 2 ff&if cafaw 4t>ii:^i ajHUfel 
’r?«i afif aitaai ntf^^’F 

'^tc*itss»t mz^ *!tf«l ®C'? 

(Theory of relativity) ^>9 ^ 

*(fv9 nt9"^fir^ «ff®li Vti a»iw, 

aifdrif^ *|trt<C® W»r (Annihilation) 
9x10®“ <1 9320 9\v? 

c®(^ c*rt® ntfti ®9. « *tf^9 

c'Tc? «rr« <srjt^ 

«n^ -{(%« 

E-m ( ^9 )XC* ( s{t9K*l '«Ftwt9 

?ir«r9m 9^) 

-lx(3x10'®)® 

-9x10®® «rH.* 

9t?t9C^C'^9 *r«t9Fta ’l^faiiS— 

4 14 17 I 

He + N -—>■ 0 + H 

3 7 SI 

4 49^ 2 *t99tt^SitCf9 ( 


• ®t*r -ilwc® «r*i-r ®9w 9t£9 

227 ff. <st}i. f^*9i 'ef. f®-^ c»i^car« 
%9*®1 ^9C®i C9 ®t*f *»«f9f9. 

f|«F «*! (227 X10*® Calories) 

■nfw ! 
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1lthr¥ twicsffl ’T^<rTl 2 ) f<fint>l 

fi-’ii1if5i^ ¥*rt« (^fnfi) 
ftil 14 ^9^ 7 

^tll^lI«r^C¥ ’^Stf 17 
8 aRtWf «i%arsf »«4^ c«rt^sr 

?nrii ^t>\ifl sffn^tanfv 

77 >1^ c^l^, ‘«’Fr*J 77 w 

nwti-'sir 

(atomic mass unit =?1 a ra.u) I 

— '0083 a.m.u. 

^t*( C4 

«« nt«?i ^tt^. *tf«*it*i 

-(4*00404-14*0075 + 0083) a.m u. 

— 18*0198 a.m.u, 

fe^nir ^(firrwsr« c«rtfecs»i ^ ^'9 

-(17*0045+10081) a.m.u. 

—18*0126 a m.u. 

- (18*0198-18*0126) a.m.u. 

•=*'0072 a m.u. 

-67 ( 

ntfl 3*7 

«ita c«rt&4 ntf «rt? 17 tw, 

63*3 w 

C¥ti'§» aia^tf c^t^wa 

ft'^ta 48cm (iia^ cat^ 60 
54 nt'sai c’tif I 'e 

m wm ’Tcil ^ »iwT ^ai m i 

9t^5wa (Chadwick) f?rfe54 ^itftafftaa 
fa^rt« ««atr4 *ai5 aFai cac^ 

ntif I nwtfaata* cac¥ mm 

afiata atai cafaOwta (Be) aaat^t^ 

*s 

¥ai a)n «a m fl<4 (C) 
(a^lcaa (n) aa— 


[ 25n at, la 

*Hc + *Be+E —♦*’'c+‘n+E, 

9 « t < 0 

»aaua 'atavi ^ftata at^c^ fa^ta 
S'acn >aa^ -tf^ 53 si^f tc*»a5a C»t^ 
(Ei^ I lal "ffapa j^ijtf «a *0057 a.m.u. 
a?®at*v atafac^a 'sa 

- (4*0040+9 015(y+*0057)a.m.u. 
-13*0247 a.m.u. 

fita «fallcaa «a 

- (12*0040+10C90)a m.u. 

- 13‘0130a,m.u. 

.*. E,-( 13*0247-13*0130) a.m.u. 

—*0117d.m,u. 

- *0117 X 9320 m ^c»jf la i 

»>109 fia‘lc9ia|a c«t^i 

<al ^ac*i tt?ta *(aata 

(Recoiled) ¥ttcaa »!f# 8 m 

Iwala ‘aa^ fa^lcaa m c^lHS 
lr»!a|a cad^ i 

talastra ’raall-^aitsftaa na*l^ ctc^ 
sat^altltaa faart's niva nta-aftf 
si"B}#*?i:3a »TWi «ral«tia fit'Jjaata* i 
«ia casTlai^ caF»iata an* ^cna 
naalda i^ranpF "aaFli Hfva ^ta«f \ 

•III i^a a^a naatt? t^taa w 
aa I aatPia ap^ata^ mnw\ ^Fprfta 
»nattaT« «rca¥ aaatlff «twl a«a ai 
ail naati ^rcaaata 

faai carea naatn.a c^raa aia-wiS'i'si 
% afiaata wm «ra« iR?ata w 
cac« ^ca~cfa «i »i«a aa i «a?att 
naatl aitfn ntfta ca ifv n^at 
at»f cat nfw ^tata *raa^1 niattf? 
»t«rcai W i •al 'Btia faaaf«w 
wm «ri9 nftata ♦tt«ii cat% ntti i 
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f^^^tfiipi d»t ¥c*f 

f^%11 (Chain reaction^ I «JfiF11- 

}6cv api|^<fsrtsT (Divergent 

chain reaction) «l«Tl *ttc?l 

▼ir® *rtfir—vri «it*rts 

*fwt^ ewew ijtai c^a ^ar» 

nft«, w <aviS atfipm 
wr <*'^1 €r<(rir *fmt^-c^tirrf 

art* *f *f**rft' 

I w c^ar *t 5it**8Ftf^* 

«r^»ntc*i vt, f*^* ^t«r 

^c* tf«* *^*sr f »iTfc«i I 

1939 sTtI»l wHfsf f*wt4^ 

•rt^ fU (Otto Hahn) <j|*t t3(r«.>i 
(Fritz Strassmann) [ «r?r« 

1938 5>ftC»Hi f^W* *fC« ] «rtf^'?tl 

CT, ^^C*l^*t*-233 (*n u) *1 Ijc^l- 

( fid9 \ 

,4 Pu/-«i* 'Stst 
c®«ft to art^t« ^*1 *tir, 

c^cf «t5« -tf^»r"^ 

c*ftn 

tS6 t a9a 148 
9t U "4*0^ 8t O"*' 67La 

as 1 

+ 9581 + S.^n 

<rf« lit*to* "235 n**tic*c^ c*f*t* 
^sf tofe *»« SIB'S 

tfll Orta'S lit*f*lt*-233c*f 

c^cf on»i 11*1 lal «tf#*tl6 'st*rt^« *tt* 
C*t^5l*n aq«H**f»it* *ifafn f*tof 9?c^* 
*t*J 20 C*Ftfe|t*¥|sr C«tt^« Ifw 

c*i*t* *»tPT I sr*»» n**t^c*t*t* 5*1*1**®: 


^tl?tto*-239 *j*^t* ^*1 fft* *lc^l 

«il*®* ijtitPrtl* |ic*to*"23S.a* »irar 
fSfiir* 5*t* *11«*1 *1* 1 ®l*t®* 

3?C*C® ’«lt*tc*ff f*Wt5?l*1 ‘fl*** t(ilfl*t* 

vst® *rtc** *fta sff* 
*rf*t*“C*t>it* *rf**t* ^citf**t*-239 ^^sf* 
®*1 *1* ; «itt*tfn® »ft^ esf ** *t** 
®tC«f **1* ®C3r; cn *F* 

to *t8*llc*t*l ^®fa *f*1 ** *11 

faf^stl (Controlled 
chain reaction) |ic*f**t*, Ijcilf**!* 

l®Ttfl* f*®tsft** *t«frc* f** *rt«*i 
c*raOTt*l srf® f^fe 
^!3t*f *jt®^*l* c-tt*¥ f*t* c-ft**i 
*f* f*f#*ti «r^-r 4**15*ac® c>r«*l 
* 1 . 'atfll «tf« csst® >a?iS ^t* l^c*to* 
*1 tjeitf**!* ®t*rc^ *t¥C* «a*^ 

*ff**ti nf^ fl«®lc* c*f*c* ^int® 
ntac* I ‘fli “f^£*f c^»j, *^8*11 l®itf** 
nto^ ^41^ r**rt* *j*?t* **i *1* I 
5^*1 4*1-441^1. *tf**t, ^lt*f**f1 

5 ^ 5 * 1 ! fcic** *■« cTft-r lto*j| 
«al 41**t*f**f nif^ *l**5*»iitt*r'« i^titto 
*t** I ^55 *1^*"** f*5T«. i«.*riirt* <4* 
45*1* c*n c*t5?c* I t«fc® *to 

,?c* ®t*t*tc* 383 c**t'e5ti “ff®***^* f*!ir^ 
c*4'*iH® *nitf I f*^* c®ar 400 cJi?lt«*ti 
- 4 *^ -415 Titfn® *t*t* *t4'iicsj* 
*t*t4®H ^fint* I '44'iB cfar® ^il 

*t®ttf* ®l*i*rt4lc* baf* *r* *tsi f*t**i 
3F*1 *iit4t flwt^c** *1**1* «rt« *4l 
4*tf*f*® *mf*Ttt* f*t*tf4®. 
4t**wtf»* 4!4nf® t® c*t* ®*t® ntc* r 





«f?n%tc=i* «itfl c-t^ c^\ I 
w ^if fcsF ^tii 
c>{r^ >it«fi« ’f^cf I 

^^ntw *^wtx -t!^ vf^icsrw '«rf^- 

c’fti^tn ^«=T ?rt«[?itfl ¥c»f 

5i^ »rst^-«i»!tfi 

(Nucleat probe) «rTf^f^ fCllf* 

fHWfciru H»it»tf8 «r!f|r«*TMs 
c^, Is? c^tar« f^rnf 

«K cw—c*rt5ii, i*n*^tari 

itff 

<(91 n?c91 r^sir^si <nt ?r»it^tt5c’F 
9it*ff<5tc9 »r^caf9 9f^w <rf4<f •r«rtc<« 
nftw ^c®p fsii ¥9Cf!n 

<i99 5tt9tS( 91 C9C¥ 

4^ »r»irftf5f 5tf*ic9 

(Geophysical) 
^l)f^ Wt9 9jTnt9’6 f9C-(9 
<Rii I 

<f9W9 5iir5i i 

»ifi:ar9 c<rc^ fn»ii»iN4rf *nm 

5rc99‘ft»m9 f9j9t9*i ^91 ^zm i fSFt >9tsr 
*Wftf59 »Tt9tC9I nft<9%f 
91 9Fi:9 WC9| (In situ) 
fW Cf ts( Cf1i( C»l\f«lf *t9t< f9f •ifWTC*! 
^tCH, 951MSI fill 9t9 I C9:¥ 4^ «f5C*r9 
«tC5il 4^ «f<f9 I 95^ »rn(tw ¥C9f^1 C*l\9| 99, 
^rf^rsnr 9w ¥9 nw'e 2o c9cf 3016 C9if»i¥ 
n9tt<9 f^c^i ¥9t c9c^ nt« i 


*f9tf ti5f ¥t9¥99!l ¥99tfl WCW 

«rt9 100 f¥l9t<jrit9 «I 1¥61 ffil9 

9f9¥<!g»r 99Cff« W9r-t C¥C9 CT^Il 911 
'Stc^ ff9 C9t9l, ¥91. ¥t>rl. 9Jtf tr9¥ tt'ff* 
f9f¥9 C*l\f9¥ 991< I 9t9 99t¥t{69 9tftC9T 
fi1C¥I¥i6c<l\f9f 9ftl<« 9fi9t99¥ ^91 ¥C9 
C991 9t9C9, 9r99ft99 9tW f9<ffil¥ 

9fl*rtr99 ¥1995: f9C99 C¥t9« W¥t«. C9^ I 

99l¥ll69 ¥fC¥?( ¥91 cm f¥i 991 
9191 I 9919 99 ¥l^Sf1t9^9 'Sf9® ff¥^1 
«ltC9t59l ¥9191 I 

4\ 99t¥ll5c« 9tC¥ 0*2 f9(*l«rjt9 
( m9 0*00001 9irS«T ) ¥Jtf9C¥tf91t9-252 
<99^ «(?;ff«9"99 nt*lt9f% f9t^9¥ 9« 

(Gamma-ray detector) I 

<9^1 '«tt9W ^9 f999f%<9’Ma neutron 
activation analysis I ¥Jtf9C¥ff99t9-252 
^«.9 C9C¥ ¥r« 9^9|¥ ^I$9 f9<« 
\J I 9^«9f« ^IS9'«l9l5¥ (Slow 

neutrons)—^1999 C9 9f9¥ 9¥t<f«f9t¥ 
9?f¥1 ¥9t¥ 9t9—’®tC¥9 %99 f9t¥9 ¥91 
¥9 I 9f9¥ 99t<«^ 4^ 99 fl99r« f9^9C¥ 
C9f9*l ¥19 <49^ «4¥{8 9^9 
£^19* «^99 ¥9 I 

+Qn --»-2^ +>^ 

9»«fl9. X 9tC9 4¥^ C^4, 9t9 '549W1 A 
'« 9t99Tlf9¥ W1 2i,999 {«»') 

¥9t« ¥l91 f9f¥f9« ¥¥lt9 ¥C9 
4^^ C89fr»9 ^^C9tcltC9 9ft9<? ¥«» 9t9 
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(A+1) '« 

z nt^tuftr (y) ^ 4 ® I 

n frw ’FCw MlSjv 

f5»<f m\ I 

c¥®?wi 2/1 «n:« ’f jtf?iivtf5«t*[- 

252-an ^\n c^f f??f® f^^!T 

iftn ^ i 

fsTiif-rv ^tas JTt^tc^ij 

ff fV C*l\f»5¥ *f«r(<f ¥^ ¥tCa, "351 

4/5 *ic«fr f^ani ¥11 

¥t¥’11l ¥C»1 C^ C«¥fa;«®tl 

¥f& fi, «ti TO cft!r« 


vmTm »f«ti^i cHiiik c5»^, ntw cni 
c^w%»^t It® ¥iif nvff^ t** 
anr ®iws ¥twtft¥ c*¥f3Ff¥Ti 
<ltl ¥tn ¥n ®tl I 

S5¥ i ^f¥ 3tf¥ 

clsit*!'^ C¥t^tl Itf; «rfC¥ ¥Ttf^- 
C¥tf^lt*f*2521 »f¥t4^-M»ltft« W flirt 
<itc¥ flts tni fltct 5 ^ |ci 

«ttt¥ 2 ^f¥ tn^f^1tl-f«lf5tltt 

‘ill icai fliltw mm <4^*1 ctti 
cifei 5»!Cf, iir® n?pr-’tc^« *twtc<li 
sitijfsiS ¥¥if ®11 W I flit* ¥i:t¥& 
flart® ’fCll'THttfl ®}5C¥ ¥11 TOf I' 


fi®i%'ra 5ia *i^it»rr5*ti 


Citatum fli ¥t'8tn^rt¥ 

ff>rfi^ itfl f^ci ^ciwi ¥c»! 

TO¥ f4g ¥tl1 cnci, #fff 

fllcsfi ^11 TOfitfi flnift® wfi 

tfltc® A ¥f»I ttf ¥ fltlt flJll 
¥^-itr9i ^ni fitii fltwtf’fl'ai ¥fln 
ic*i f^wti*liTi itin I 
flitrntc¥i-ii ¥ 1 ^ flTtc^twM2-¥i 

llt¥K5tttl1 Clt¥ Cl *T¥«! ¥ 

flti fin 'ic’rfiw, ¥tCTi 

¥t¥M ifl»lf^¥ >51ftl{TttC*ll tc¥Ct 
tlt%|#t¥ Cltfl H «^1 ClClflflW 

itWFt ftpli fwf^t fflci lit $ni* 
itpnr #ni ®imi I97i 


irwi All f?C¥ flttlflttl wt^ ftltl 
fiwti ¥iit¥ti i^¥ti^t¥tw stwf^wtsi 
fllCl Cl fl®^l Ifflf TOll fllJ® 11. 

^icii iciiifi fkj^\ ¥«rt¥i 
Itfl® ¥11 111 

f^trtri 

®^i *ff»i ncmti ¥»it¥»f t5^ wfflw 
TO ItlJ trill TOl—^t¥ll 

31MC# Cl ^¥*1 ¥1T 

inrt, i^iti n<tc»it®in ^nfSm 

* 

irirt I nm iittrifit ^tti, 

itfl f^»iti Cl iitiitrci fifiit 
^fiti mm fltittcii ¥r»t ttiw 
c^icifti 
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« 

tfjwtc’ta •fw ‘fl^ 

I 

star »)c<rr 

^*rt»rtC5ra >r’it*r 

cn^ifsf I ’fca?f*ft«itc?r «rfff 
4??:*ra ^*ftirtws < m % ^tc’f nt«ii 

Trt I waia faa'^sr, 

^ntrtcsfa >f^C3tTl c»rW*i«^ta fal^s 

-sfc^a ^witscsr 

•ttwi 

^sf qssnr ?f««1s 

€r»Ttfa^ fra, 300 

«wa •fat^ifs c»i^ ntra awt^. 

fawt^raa ataai i a^atra ^rtraftfi «> 
c>rtf^rafe atftata ^iraaiWra ^larsca aitJt 
ca 5ra»t caVfiiv batata fl^a featra 
ai a^fafaai ftacw, aaf*! Ftar batata 
•sta cscf« '®t?t I 'sjtfa fC^a ^atartc«i ff 
a¥a ^tnatasi '« aacaa. caft^^ nfatati ca 
'ar«fa'95 ^ta^ ca\f*iv ^ntatraa 
ajar araff»t, ca faara« n^a ^rara 
r^f^c'® arcaf fai affai cat« atra i 
star ^^a acai ^a^iS^c^a ^wt^ai 
^^cafaatcaa csra^ ®raV, caaa sr^rfetf^ata- 
244 ataar ca\fa’a aatt<f ^Tfta cnnrfa i 
^ catf^ f fentata «r^a nfaana star 
aiatf I ®^a at«r «r»rraF acacfa ca, 
^•ftatcaa ^taita star ff^fta cncarfa, 

starft»ita aai <itt® Stiaa «i\ifariaca 

• 

att^a. «ratfi® fi i caW 

aai^a tr? aaa ¥^a ^tfta 

atai aafia, cat aani batata atatf ttcaa 
ta c¥ta ^r-r i 


[ 251 af, la nm 

®ta ata <at atart aita'® araa—at arar 
cfaaafa star ^faa ^ts^araa «fatat ai, 
itaatafaf *rat<-f^wta « '|•1ft<-fa«^traf 
ffa catae '®ar facia «t<.i^*55^ i <a^«- 

a«n?ta «rtfa ir^ ^faflrv uflt 
latcla 'afvcff aata ¥fc® ftri wta« 
^ai «rat!^¥ awra ca. it Ufa 
latcia C¥tl8 cftfe aaa aca m 
ama, ita awi nflatca it aaraa ^HTf 
latclf i^rsrana «n?^a ifacaia acaca i , 

^ star ^far* ^ctt^traa Steal 
aac?i tni« ^itcataita vri i ®ti aciai 
«t^tJt at «fac¥ anna,—caaPta- 
a^wticai ai fat^Fsti ftnfani latft ia^ 
ttcaa a«a aff %tra ¥i -stfcai acar 
¥a¥C¥tf5afi if^atft"® arirai ¥ttf*j- 
cftfaii la^ttt ia ct^atnt«?ti f^t^- 
caa iltntsati's it a® lafa® acin i 

sar’yeS a?tartif®f af% facia ta^iStcti 
fawr^ii n«aai stficifina i incntm- 
12 ca stir ftii ’jfaftr® ffci yicafii. cat 
f^italatiTrat 'Stii ^at fiari iftfi- 
^al¥l anna I aftitaf^a if^i «iata 
ca fa, m alaaf^fa® i ^tii anna ca* i® 
i¥ catfe If cii arai it ifi ifti ifvi 
cwcftaafia^a artfri 

star ff^fta ¥s fatii nai 
fawta^ii i?Pt¥t-^itii stfinfana i 
it Tic# anna ca, sarirt a#atra ca if a 
Iff 111 caai ats, ci ifi fti if an 
<^c1 sfic#« 20 ci(%fattf atg cicftm 
td itmi Mm i*^c# 
anna ca, stf atai Iff! arm t ca tta 
can > |fi ’Kara, ciatta i can 
10 cftis ai|cii aw fafaw ifw catf >t 
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fI 6t? fwcf 

450 ^ 5*5=^!? '•t 

>T>H^ '•^5? f%s C^*ll sTf I 

Tfn»f tn¥ CT?^f5f¥ =?1 C^ 

>Ttftt^ f^M '«ttcsr ^<ffi i 

Ffar ^*ft?tif tac^JTi «?Tfc*fti:»ii- 
14 ^ c^ nw Ftir Pf»ii« 

C?«TI ?r5Cf I 

Sjt¥ Ji'^c# f^wt41^ai 

c^, w 

f5rftc^ f^?tcii*i ’ll wj« 

<(^5^ n?t< «tc?i *i<fT f?t? «r^tf^« 

c>iit >r^»i ▼*ii cf\^ <ro«« ^ 

^t9 ntw sn I 

«j5«Ws ^ I 

«t*rhiP^ f^rwpM «i*I?^¥-r ^icaw 

’rtftc^j'6 ^Tti ’I’lm nt'sii ijts i 

RpBit^an 

6tirPr»iMMc# 's^j »r^«rf¥wnsfi 


w[\9\ Oil fiprtap ^w??5r—ai¥ ftfii- 
"irTtwir CKT'® ^ star fen«cn 

fens ’•rf’wi <iilf •ta^'spi«« cn^fk f 

flf^s ^ orc-s^ 'Sf star 

tn»il« ^fii s?c*rr I 

’<PCn C®SF%lt? ^f«ft*T 

9u fls^n I «>TV*J cswfaFS 

^ttc>itc1?tc*ts «if%rf5 sfftsr «rf«F '■rti 

*rt«si s»t, pFw «rf?a>rtf 'si^^ f^« 
»nfar *k c»rl »r«r»i 

«rt^tntc^rn 5T"^« 

•rtjf I 

^t? ^fNfsrcf* 

firrataf^'JBtfl ^<fi fetsr^f »it^ wfs'e 

*t3Pc^fli 5twrv *Tt^- 
«tt< ’stcw»it»ttc« *tta, c>f<rtc=r «r»r^t*[ 
*ftra, tmv f«fw «fc^t <srt«f 

(M^ ntW. 9»flSiT-f9»ifsr, C«fItf^f<«t5T 

'8 ’ft^if'n ft»tti« 
ntcfl I *i?t«rritf®'f u 

c»ih^«1 rffn^s csh^ c’pai ^t«F ^t« 
sitai •(Rftr'® 5ifl—»r¥»i »iif 

iftait’n ^8»ts «r?i« 

wf?'® I 


4 





*f««r cai^'fs* 

^tn EVICT'S 

^ci¥ ¥^fe-*f®rf« mm ftfics vuci? 
»jt>itf«r¥ c¥<n I >TWf^¥ 
f^f«i ¥tc=r ¥c? ¥C51 

‘HffS ^tJftraF¥ Jtf® '<¥t 

«r«ftf®ir 3it<fi ¥t^ car^t^f 

¥ti¥ I ftf«f far%« ¥lM«C¥5i ^t?:«ra 

f^or ¥tc^?r ft?i cntl) ^ 

^5nf^mc¥ 5tC^ I 

»r^<? 

I ft«flt® ¥^1?-Imms 
xvjs fH^fi{¥i cntSi'c^ 29 ii¥i:*ifl c«!f%c®cf9 


>«¥wt'?i ®t*«i mH i •it’it? n^*t« 
^KC*! ^C« ^tf I *«C?« <f 5lt« ¥taf 

15W1 f®S *tt?1 I 4¥f5 

¥^¥«f«T it*r ¥cai 

^t?r «rtc¥ arfnfC'H ?tc^ i 
¥t?i »r*itc«f« msf c¥T5( ¥t8f ¥i« 
5{) I UlWil I 

2. ^tf- 

f«t'® «n cit& Vi I *25^«f 
w »«cwa st^ii I 

'»> ^i5 '«r«rs n¥-»itP®=n ‘firw? 

«<l¥*ltai ¥taf r*l»il^5 W 
f®Sta,C¥ ¥^1 J fk% »il^l ?t%s 

f®«r c¥t¥ V I 

3. «{fS¥—«tf »*fC^ m 48rJlsi 
fl*f®¥l f®^tl ^’51 




«f(^¥ 


¥«ri I »lFatira <H¥|5 f^%(«t¥tfl 

^•ffsri^n 4 i[¥CJ?5 cai^c®? m\ I 
«1%—J¥l5 f^f«i 

caf%9 ¥t«r^ 

cnni ^tiw I ¥it¥f^c« 

^ »r^^Fc? vf I *iftw «rtfr« «rt^« 


¥11 f¥¥ ¥t«-h¥wji «rwy 1? ¥it¥ 

’irv ntf 'flu Brf^¥ 

c«^c¥ nfm ¥11 irh^i »f«rt¥ ¥i i 
ati fvri fe*f^i:fl»(r¥ 

• «itfifi»i ^r^sft »i1i!n¥l ¥c»iip, 



8ftfn«7, 1972 3 27 


\ «ft» »t«sr?, 9t*& '6 

nftsfi vt«f I 

4 . ?5*it^f5r« wpfv 

'Mzn I’lr f ? I ^m'9 ®tiii ^iti^f !?i I <11^1 
?rPii ^ i 

*t^?;;8» ^t^sr <ft5r^ 

^t«r I 

fSr^ T^^ 

mw f^f®w ^fc<r 1 

'5if«f^t‘“f c^cas^ Htf3« f^r«w 
5»t»ii ^t?r I Nf-i^i*jf *i!4jg 
?1% Tm •ffc'? I 
U5R 5»t»i1l3c^ ^rc«f 5»1 

VI? 1 c^t? cvt*f ^rtvife «t^t? 
?? firnfc? ?j?^'ii ?? <11?^ c^?tc5f «f*n 
?tCV I ?1 5Jt8lt»|l 

*iM« ’Tt^tc?! ^'sf? v«i ^f{8 
^’tf^wcn 500,000 *if« fi^f3i«n ?t»r vc? i 
cft^r cvtsr nmTm f^^fiivl ^isptf^? 
^n^c^-itv ’vT3?5i*i VC? 4?^ ^t3?tv ^n- 

fjit^i-i? arfiiv, fv. ?t%cv'« ?»^ 

VC?'iiw iv3«?t»ffcn totn vt?i ^ti?'? 

f?C? W?, ?t«51 »lt»l5|-*lt»lH Vtaf 

vfiic? c?? I 

ni<tv H « ’ajF? fn^r»ivtc:v?l ®tsii 
»raft?i «t«f?c^? '^IVV'tV It V 

f^^fi^vl 'VtvtC'T VtCV I «IV^ »(*KI 

v?ci>i 'Vftif ctfcvv »?v <flv 

vtv«-fn%r»ivi ^tvtc*r §c? «itc»n <?? 
vc*T c’ftSi^f^f'^ f*i^r»ivt? *ft?'nf?v 
?tcv I «t?n? «?¥ 

n?:? 'vc^f Ig vftvtin ft 

V ^w? vc^j c?t?*Pi»iw? n? 

?^i??*i vc?J ?t% vt?t? 
*iti5c^ fvc? mm I irtr^? vif(!i *ft^i ?f? 


vrt? >ft?T c^r f®? cm? 

VC?. vr??i t’ifsft?cn Ore? fn^^vt? 
if? VC? I e ^ 

C’lt^lfvv 5lt?tf8fV i ‘??1 C^tstv 

’licsi? ?mc? ^nf^c=?*r ^^f? vc? 1 m?t?i®: 

‘flvlS 5J? C?t5tCV 50,000 C^CV 80,000 
csjt?tf¥ Mn VC? Clt^ C^Htev 4000 
cmv 5000 c?t»itfi? ?tcvi 41?? ?c?r« 
vt^ c«r^c®? «rtcv I 

1 . ?1%~4Vt8 C^tsteV CTNlWf?? 

c?tv cv?, 4c?? eve® ?i^4 n^mi 

4vt5 I n?C? n?Cf 4Vtf?V ?t%« 
C??1 ?t? t ?1%? *l?t 4?^ ^t? 

4vsit® vf® vfli I nf??® ??c»r 

?t% «ri? 200t§ fm ntc? 4^^ 
»ir?i It?? 1,500,000 fs? *it?c® ntc? 1 ?t% 
v??v c^tstv ^®r? ?f??i <ef?r® 

arc?? Vt«? VC? ?1 I 

2 . ^v?-'*vf5 ortetev t^c?? >iwt 
vc?v^ c?cv 200 cw?t ?t? I 4c?? c?c?? 
ni? ?tvt?tfv. «ft?i vfc^ 4?^ c?t? 

^®JV ?? I 4?1 'ai^JV «rvf®? I 4C?I 
4V?t® vt«f r®?t‘Ji!:v v?i I 

3 . arfjj^—3fsiaf inf?C?C’?- 4C?? 
sprcpc? c?^ I ^tvHscv ?t% « 

<!^c?? C6t? 4?1 Oii^ I ®t?t? ^? 

VC? 4?i ^c? c?c® ?v? I cT? cmv 

CS|t? VC? ^t? nt?tC?T C?t5tv ^vf? 

VC?, 4?1 ?t% « 

^VC?? C??l 4m ?l55l*»ltv?-'nt?5? VC? I 
4c?? enm 4V ??w? f?? ^fk ?tcv 4?*^ 
m*t? »it?tc?j fw VC? f?? nwf cm? 

CFCV C?f 1 



28 unr'fWiitif 


c^wfar caWfffi 

tw irp 5?i I Heft »r^<fTi ^5% 

ntf TItesf 5tn 

^Hti I 

^tin afaiami «|6tt=f? *rwT f^"rt«rar*r« 

*ftW I f^Fl 5?7?Sf it% 
<^<tw ’S?t'8*i ^t% 


ifitf ^ ntt?, c»T^ fw*ic¥ ftfiv 

mien nrta I >rt<<tf*f«s 

•If Vi ^11 r^l 

CMCT 

I d^stw %fl ^rt’T ’VK Vi 
^t*T nftJT ^tc«F "iif^ 

c*i\5tr^?r aftic? »rti ^ i 

«t% c’lWft c^ f®*r«f5i ntr^, «ti m%r 
c<ic¥ iir^iVatfl 



H^ I c^m ^f'«iri «ht^is c«tc>f «r<f»i 
c^ jfl’TtWl c^f^i «itc>T. c>i^ V 
i»t%tiia^ntf c^ c^%a ^tc»f. 

fia ii*l 

«if^il ’PW I t 

ca\atfifl ^rf^if'^^i V ’pw 5?t i cffsr cartii 
yw 'ttwfl mw CTi’tsT'f 

cm 

c»iV»iirtai f®*( m CT «»t¥tt-r 

'e?i cm 

I mm <«^«ita5 it*IH ««f’ftm 

'e'9rt =«PWI f5*l xc^ 

caf^i «ii»(r 

3Ti«p fs»rf «itfttH 
m I aft « c^V*?- 

faiiw It? I ?1 

^ii9 at?i c^ai I wx9\ ?t% 


fe? cm ^ c?^*itfi I 5rtwi 
c>iV>itffC?f '9a!|f^t?^ atf?¥ ?f? xcv 

^tuFfw <fip!f^ •rfiii^ ?t?i 

SPC? I <IIS1 aftflf m 

?i%c« «tii ^ti ^ 

cwv m9 >rt?t?«i m 

^?t?, m «r«fs?3r v 

sii ufwsa it c?\*rrfit ?ui ^ti^ 
nfi*rs V I 

caifiR 

«ii?1 ’it?tfar?f *r^?F v\ 

«fl?1 1 Olf) ^ ^Cf cwtl I 

•1^ I xm 

xm cm VM XV «rwtnf« ntfSM 

nvi ntzw9 

f*r m m f cm 
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nl% <*r?f nti, ^ 

n'it’r *t?w €r«rt*tf« «ti fni i 

«rmnf« fi. 

cn^ «¥ >1^1 ^t»r *icfi 

ist? ^cn f 

^i^qf JTcw ®t5»i jjjm 





Vi I 

^t5 jn ^C»T 

«fift*r^l5 ^ta ^tJ»^8rc?fa «ft9 =iti»t^*f 

^vi «ri^c5f 49^ 

cirai nca ‘^*isf«na ®t=n ^15 «£•! 
aca, ale's atata ^nca sa<.fla ¥te»ii atn- 
'«f»i ^«fart*ff«PF a^taj ««a *fa 

’psja'stena *Ttai «j5 ft«f«rinf%a 
3|tara <aaa’stca aNi cai^f aw'si fl^ta 
sail, ale's aaw^ !?\firuinf^ ai^ caai 
fai «|i«« af? alflf ai v* 'slata alaeaa 
Tr\p ata 'alc^ ^leai al^i fwe's aic^a 
»<aa a’^caia eai^a asala 'alw artro aifi 
caa I ^a acalaarcaa aiai c-fa aca 
3^-^eaa fwa v i •aaaa ttaea 
carfifa «r«fiaf« ‘•at fa^aa aca «aa^ 

^ala aaaa §«ta fafa^ v ai i 


iflawaa eata a^lai calit^ 
nira ai i ^ ataai aica i 
^Icwa a«» «ia! \ ^ acaa '»? 



ai^fa® acaa aaae^'sa^ 


niaeaa av vk aa-ais^a i 
'«f5 cata cafijcit 'slai ca^ti Itaaca { 
sHacaa m cata »aa ^I's fat aa caa 
Vy at *d?Fa aaca «»Ma aca i ai^a»a aa 
aTt^a aiairai af la cat¥—J^aa fv, 
^-fsa al^a la caca« iitaae’f xxw caa 
aca na"ata fafa^ v ‘aa^ 'siaaa ^aa 
f®a atc^ I 

#l^tfaifj 

'^laf'5tfa^i «nF«aea' aN5*f C3a%|w 
?ia, fff af^na nda ^taa 

ft-^caa faaa aac^ apta-faaifaf Fabre 





aw 

sj^ai^fa® acaat nUa at i 

’flu ajiat »rtalaa«s «|a|fa|fa i ^acaai 
car¥ cafaci ^letf^ei^ ajt«i caa 


^^ja's #fa?traai 

4 

a?i|a a<at facaiaa t caWfaacaa «tat 

ifarttfa aa 4 aa emm t*tcaa 

fnw ipw i?atla fta i «ta*fa ’tjfat ^ta 
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A^^ '•tr^ ffw 30 c^cv 120 

c»r 'tfc^ I »T*i? c5fi 

c^ <<«[*? ¥Ci, c^n ?? c^cf'« 
cit*n Trt I ’ftm ^ 

^iw «tifV ft I ^ 

®fcsr n^ c^fwc? 

nU 'itcv fng f^s I 

^i*rw fsifwi '®t?ii \9 

ft*ir!r« cnc? ^itc^ 

if^ji w cm cm I 

<11 3fJIt9tf^|l iJl% I 

tfi Slii’P^nta cm '*ic5»¥ 

cgtfe I Cl\*t-f*l«^l5« «itc«f m'pJTi <^{5 
ctt^ ?pii «rt«i citw I <i*fi 


fwt (25^ 1^, in nwi 

»tcTfwc« ntitcnr vtntn?nti c<fw 
vti «ftc*i <cn ffi <ntw <r*r 

mtffn 'wptiti ntntciT cn 



^nz<i %?F’r ^cf ift ntn'pni 


C5^i mi cncn 

§«ci fnfn« ni I fsms *fi 
fNtf cm cm i 


nw» 


Cl\*! (Trans-uranic 
elements) ^9{US l^wf^Stn «t«*^ 

cn\"ref»iCF^ ^tii <cfi ficni 
ncm, <11 «tcsji:^^ c'ssffei <t?i 
cniw^alc^ ffSssi »ru5W*r 
’wni »^n ^*ftci n^ta^^'CMVn- 
'•fni ^ni <rnci^ i*ii nti. 

C*l\»f (Missing element) c^’FfnPflttna 
(cn^ei-43) spni—<CV‘1937 €t«« 

41*1 c*iK<sni 

dcf c»im^?tr« cn^n < 

4f i» cnV 4mn m c5li m I 


csiV*i«f^ men 
ci\*i 93-c? fncii 1940 nten % iJtn- 
fiiti 'e fi. <ciw cificicni Cl, 

ClflltCll wtfsfn (Isotope), (*JJu) cn 
nil (Slow neutron) flC? i?Tnf« 

• inm itifi* fnin irtifPif 
ent: 24 unit i 

1. <nfll fe*«1[5lf*r (Superscript) 
c*tk«« (Mass number) <1^ 

^i:fiifn (Subscript) 3pntn 

fiiti men I 4t*ifa¥ fiin cis«f%« 
c*itcni nti< m mn 's niintifif 

»*rt¥ c4nt nm I 
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«f«W ♦ft«ll 9ft>n (y)“ 

it% « U-239 I oils f4) (Ph 

wm HiTcnvi 

{Atomic number) 

iryi |^c53Tfc>r« 

5rt*iffl;»ft:3 <49 srtsi 

(Np)* 

***rTj * »»»,. 

»aU+on -^ eaU+y 

9jiU-»»Np+/? 

«rTtvr*t9it*r, «pg-<f c?«(tcj!?r, 

M ^*11 

g:,cfetf^5t*r (Pu) j fjp^s '^r»i^ 

(<)-9f^ 'att 'SI ^t^ta 

**®XT 88# 

asNp——^ aiPu+i^j 


lJttrffintt?-242-u8i m I <1 

’im ftan 5x10* fill 

^taTi cwftFf ’ni»rff»lt4 

¥ci c«rti cnn, ^1 »« *!*ina fMta 

'«i*ra« caSJ I a»!i c^c® ntci, 

fag igtcfrffifstJi ^tvw« 'ntw 

^ta «1 at^l =ia I ^^{afsiattaa 

^fetf^atcaa 5i*iaitfi¥ *ft¥ii ati, 
¥r<K a»!i ata fi"5a^ «rff%i'« tat ^cti- 
faita aftfafc c^issftFJ'Sl (Induced radio* 
activity) sffaplfa ijcacf I 

^cat’f ¥ tta »ta¥^ai 1944 mi*! 
t§tafaata-238-«aa Ini aTt»i¥i 
af%« ftf^ta q:ftTfaita*24i »i^« gai 
•at ’!*i¥Tf?al5 ai fatt ^«it 

fa^aw ; aaa fatt ¥11 citati, 

'fl¥ •ttaatifa¥ i¥at¥ aififfafii (^^ 
nt«ai ira-taat =it*r ^ttafafiata (Am) 


cii^fiata, rfjttfaattaa 
'Sfii'e ¥tii mgf cai^^tcia 

:pnii,1f3i, »JJnp 

¥t¥-*2’25xlC« 

cafaata 237-au fatifa^ai «r^ata 1 

,,U—>,Np+j8 

Jf^tfet^atcia ilfisiit?) wtfa¥ 
*}?Pu («r<¥^ia¥M—5*00x10* aga) 
art ^ctffaart-241-tita ^*ra falta 
ffia ^tat« ¥ra 1 



2 |«cifaaftahrf' caVai¥f»ia atcai 
•tt;<. €a¥ a¥a^c¥ nranaarfu c*iai 
twi I 


«»2U+<-- »;iPu + Jn 

**ipu-^ s*i Am+/5 

Am-24fc¥ C’rtwtaifwt Np*239 « a|ti|¥l 
¥ita fafajiata ntm art 1 

®5®Np+x-►*}iAm + 2>n 

aaittaftfSnfiraa alf^aati^ aa’ii^afg 
(ara1^*Iaa¥ta lx 10* aaa) t|(cttPrtrt- 
243 cacat nt'sai art 1 
flJJPu—^ *j;Am+^ 

a^cat^, ftrfacai «qa^ itcaa aaa^ai 

1944 afcat ^ctfraata-239 « artaai aiti 
faftFirt ca caVa cntaa, «rt ataatifaa 
¥^t¥ 96 m\ aM^fl narrttpf art 

ffr»'a ffaita (Cm) 

»j;Pu+<r—»jtCm*r.Jn 

ftartw, taartw affiil*i« <ralti 
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mm 'i fiiwi C 251 m 


1949 itW 

wt»i¥i cn 

fr*ii. i?w?i «t5 s?ti fr*ii 

(Bk) 

**jAtn+<--► •JJBk+2*n 

>il¥5ftai ^tt#f55fT5l-249 ( (ithf 

1 5?fa) iir^t on «*It 

lift 5111 151 fffllt’1'249 cllV Cltifl- 
nt'eil iti I 

ajocra-> «;;Bk+^ 

ltt#fillt*l-245, 11 ^fflitl-244 '« Ktil 
fifafTiti 

Cl, K-irwa 

VC1 ( K*electron capture ) 41^ f filtl- 

245 dll 5jriltC1? 

2 X lOj 

111 I 


9;*Cra+JD-->-,»},*Bk + ;n 

11*1 IM 


fc 07 


0« 


1950 itci Cl 

C5|\*i}8 ffaitl-242 C1C1 hsfk 
IJtftcilfHffl itlT « Rlfllt*ICll 5»titl1tw 
^ti itl iwl iTtfiCltfilti (Cf) 

•l«Cm+<-^■^•{{Cf+2Jn 

wt^¥ (iff 
«fti 400 m) itiii cnci 
ltC#r*Htl-249 clC¥ I 
«}»Bk--»-»«Cf+p 

¥Jtf»IC¥tfHltl Clt¥ <t«¥ 

¥Wti wc» irtisitit ftiff 

farwcii c*nt«t»?rn mu C6^ itfinm \ 
«> «tci 1 iri c*[^¥*99 « 

ci^i*ioo-9rtci^i5 ffm cww \ 


ciWioi-«i wc» ^tcfi wti 15 ci^. 
ttai fwi—mtiitlJ fiitiprt. % ltin5, 
c¥tf^¥, <11. fe. 

dime'll ficw 
Cl—-ac?! w ifn ¥*rt 

(fifeifi, c*it)?5i ) »i¥iw ^*ri 
cit¥t^f¥ =11 ¥C1,1tlt3Ftl|t=r fwci 
iftis (Accelerated by cyclotron) 

W9 ¥*n, C 1 *R Cltl lin C 1 ^c *11 

( Citll. ¥t^1, Jit^clfcup, nflClR ff^f% ) 
untfiv fici ¥11 111 ^C51 

<i¥C^i 

(Nuclear reactions) C11C*1^ CltHI ItCl I 


cji\*!- 99 ¥ c*i\*i-ioo &<5fi ¥11 inci. 

«rta ^ii¥l IlCl 1952 ltd I ^^Clflltl 
-238-c¥ 5^t^c5rc¥5r-14 flCt ¥C1 

«^¥-99*c¥ it¥ii cicii «r*rjt« 
m^ilflcii iti ¥iitti m sTti itici 
(Es) I 

®;;U+"fN--♦►’JjEs+Sjn 

5lt^cttcif5i-14-.;fl1 if%C¥l-16 

ITIltl ¥«d^ Citl *ft¥11 Itll 

ivKfii «05(flr¥t c¥fii ititiirw <11 in 
ICltl C¥f5in (Fna) I 

*J2U+‘So— ►uSFm+^Sn 
^filf<f¥ ifel Wtfl¥t wtl^ I 
iTt^lirf*lltCTl Hifiill lf?l ¥*n. E5-235 
(mTsftii ¥tii <rti 30 fii) fi^ ¥51 ffci 
Clflltw ¥fl¥¥I ¥t?l ¥5tf (Fm-255, 
m¥lii¥t*1 «rtl 15 fll) IK 

E5-255. Fm-255—¥JtriC¥tflftl • 
253 dd ¥ti¥fei itn *rr¥ii iti i 


* 5 *cfT—f 
!••«.: ^>1 »*n ttd ^$u 

t Ca"■.!' jr ' V , ' .ri.. 99 

¥T1T¥ ¥C1 


Ei+y 
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tit 

»» 


g^ wfgtg »«r« fwif ^ 


*f *Es + y 


®S{|Es--?;5Fm+p 

1955 »rfC»l 

^*11 ^t«f 

« c«i\»i nt'S^i CTO 
ntiKtnf^^F w^tw lOi i c»ir«Picw5 

’VK*\ A W'«lf»»1%5t*r (Md) 

*S5Es + <-►^•Md + Jn 

255-®« »r^*>titf^f%fe «r<s?1^5! 

^<#5 c’l^Cc^r'? )i.^tc¥'8 


»;‘Es+<--^SSjMd+aJn 

1937 »rtc*< c«tc«f*i 

fffartr ^f«i[t^-244-<m !&ni ^t^5T-i3--<n 
C5»tc5ff*nt*i (No) <sr'«c«i 
CiltJl^ri TOtl|=T I C^\<ll5 TO^i? 

c»j4CflfeS\a ^Jil 

I a*i5f ^fintir-244 
•«.-« ’•TJtatC’ftsr ®Ht4t9j «5Tca^f) 
sTtn^ «rfs ¥tlf*f-i3 cJT«5i 
^clwa i^tw«cw ctfc^f l 

’atCm + 'IC--♦^SSNo+e^on 

*J5('ro+*dC——-*■*5* No+4jn 
aR‘?tf^¥ «IC*t^ C5<tl4filTrt-253- 
•411 Jftil 10 I 

1958 ft«t5C*rl, 'Sff 

¥t^-i2 wirrt c^tc5Tt*nit*r-254 

c*rnfl*iF, Vrs «4^ 

3 c»rc¥^) c^f, n?c^t c?f4ff*i-250- 

<4 f 41 

*JJCm+*§C«——No+4on 

l«i 

«r«rtJT4r: ^*rllv 1951^^ 

5 


C 4 W 103-44 C!Jt4*rt ¥W5T »44\ JTt^OFh 

c&rc4fi wtN^i to^-'4i »i*4rjftc< 

<4^ C^Vwi 5rr4¥fl1 Iff (Lw) I 

4Frtf^lC¥lf^fftff ^*ff Cffff-10 fl cftflf' 
11-iif fffainitf Lw-257 *ft«l1 CTO I 
C4\»lf5f «j<9ft^5Tft»! ft« 8 C*Tt¥« I 

,«»«Cf+*JB-^;*;Lw4*6‘n 

««Cf+!SB™^?;jLw+5»r, 

*4^ «TCff^ftfC4f f?tf *f<tf-tftf%f (Periodic 
table) Of% (Actinide series) 

TO c«f»ii «fn 4 F«t %tsif ¥fi ftf 
C«t%f C*fr*lf>f5n TO ifftfffti® 
C?!t%fl (Lanthanide series) C*lV4t'<9l^ f?4* 
fcfl >rtT* «rTO I cfff ^irnr^TOf (La) 
TO ^mf^r^ftcw (Ac), f*lftftcff CCe) 
TO CfttfftCff (Th) I «rtt 

ftC4r—4f ncff c^lWftf TO C¥tTO TO ? 

1957 ^itct! vn f^wt4^ai I04fsf 

cfk»ia ¥41 TOCff t,c^rf»[TO-24?.- 

cw f2tfS(-22 ¥11 fia ¥Cf «4t¥ 

¥carf^ f fiwt4^ ^ciff ^6;- 
cfetc^f sitTOntcf ff 
C^t^tf (Kurchatoviura, TO5 >rftf 
^Cf TOl TO ) I CfV*I ‘41S TA 
Cf, <<¥ CTOC^f ^fKl ’IfCfl "418 C¥CW 
^TOfaftf C‘;SYb) « cTOfiftf (;iSc)>4 
f[*ft«fs'» ff I 

105-«f CfW ffll Wtf^CTOJT fjtfn- 

C¥tflfl ftTOwiTOf »ICTO cffstW^tf 

ciiTO^Jlw 1970 srrwf fftwfiift^T 

f¥f«f¥r1»! C»rt*Ttl^. «lflWTOl 
TOW ¥rrmitt f%mc>n 
>rf¥^ft I fTOf^t .^1 TO4f 

srtTOiTO A c*f^t»nr *»ti 
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125"r U 




(Hahnium-Ha), ¥Jtf«1t¥tf^»N-249-<i|» 
^t^tlr:«r5r*l5 fifor 
iftf^ilnff-269 *r^fsrw 
ijcfCf I «<it {5?r 1*60 

cwras «ft»i?i ^*ri f^c? 

C*lV»!f5 UCAf^tC*! nj ; 

^twi ¥*n ffc? 

252 c?i f 

“|Cf+\»N->*«;Ha+4;n 

»;;Ha--^l[“«Lw + < 

.b«Lw ->*'»Md+«t 

1967 sj[tt»l 

cth-l05-c¥ i»^ri «Ft5it5f 

^1 «rrrt»if5if5fiti{-243-c^ 

^1*11 1%nf «fNf® ^c?f c»iV»i nt'eii 

car% ’}"«^< f'Qst« *it« 

3T^*r 

«r^t4 I fefIrfV® 

n^ti? ’4ttaFt*r (Hf) 

'« (Ta) 5?tC5 5(a) 

« 6(a) (ir^rn •fw •r? i 


art<r «<it 'ftt^ii ijr® •ttrf a, 

3P^t® ^tft^tfl ’TtW W ^tEfW ^tflf« ¥C’» 

^tl I c®1 C5|\c»!» 

(Super heavy element) ^tfl 

I f^l «!r« 

^rrri aF*it® iio-'ow few 

®tcw cw I 

fet« 

9f*fs?1 (Theoretical calculation) C^Vf 

ll4-fl c*lV*l- 

C«FC^ (Island of 

stability) ^<41 =?twit^*r iJt^l 

« Fl®- ®t?l C*l\t»S9 4 

(Nuclear theory) ICS-^st 

ctVcsw c?? 

iis-'SJi c’^V'i nf® »i^caic5ii «it“il 1 
>1*1^ cv\c®li( '^tJl 

>T««l C5i\ai 73 C<(r?f c^\*i 

86-4® ^CS ^t5 <4®^ <451 

.ar^n enm 5»«:® i ^fec®^?i- 

C4t^ C4|\*l'?5fil n^t®-»lt=a%C^ <4®f 

^ Tl^ ®tc«r I 



w 

?t^Wf#T 


c«?t^ *tf«^t« nffl^ta—^ 

fsiiiS »r9ts?l 

f^^tC^t? ^^ITtCl <<1 W19 f^®t*r*r <4^s| 

I =gf^*rt=i Ni-«it<i 

^tn*is? ’Twm I 

f%i w c^^^ ^\ ’i^r^ 

®rn^ '^n^ f% *rRi^t?i *ffitfiRi 

f^5 ntcif? 

Jf’FCaiS Wt!?1 ffl 

slSfl »!^t5r ’sfc^s 
’i^^jtn sri ^^^^9 ^^m ^Jtntfl 

cnt^JtPf^ icn w 

t?t?f^t»i=', mi iim c®i 
^l^tfl »ritC=!?f 'Sf!J^ f^t»liT I ff« C*(\«tfT«F 

wfis I I960 

'srwi't <fl¥>Trw »rt«{B 

*i!^lB ^Siri I i%7 nti'Ri 
tSwJTi ^iH 21 mi 

«<¥ ^f^*ii cjiffcfi f»rls ^rnnt®tc»! 

ncf ^tSlB 9% c(m fii-rcw 

vtmt^ ^r«r^ •nci >rt«if^f vtc«i »«¥- 
Ills nitcwa Bjftif* ¥«rt« fwt^« 
siftiBiF mim I 

«ir®iS n«tc-ii« m ’it-it’ii 

'rtfi? ntm 

Wl*!? »IW ^Tllf ^•ICRW 
▼C*l| JTltH 'flfirf*! ^Zi I Il3ftt^t Wt I 
'flf «nw« %fti w «itt-captc’<lxnt»i 


^*f? •nrt'Tfl ^iptl ‘^^t* 

c>rt*r m ’PCS I ^ff '<ifr'capfr*rtt^tH 
tjsFti? »nir f5»^fi 

^1, lf->nit^ ’^ISftd gfci« m p i 
mi c^t*itr=Tt*i 

w wz>\ «F^ a w 

^^\^ ’?.Sfta\ i5c*r«i fsi c^C¥ 

mz^% C’TNI i\Zit cmi II ’JIR 
»I«tCS{I «HI vt i 

3Tt«ftsi®; «rr®fS m H- 

c»itr<F9 cHzif «if« f?sr «riw 

«i¥f5 ^ra nftn$ f®^ti wfaw -<t*r «f«tu? 
s^^^fT ^twi odi I j^n 

¥ti 'SfU cKCf) 

facial w*ra fc^fs( ?c<5 <ttcf ^iK 
'flw ’Tt^tar «<ifl 

»r*i5i cvt^ ^3Pti 'SFatfff Jiw |C¥ 
w ?c« ntcs, cfti 
cf? wtua ’retail i 

m c»r*i ^*i ^la i 

fai acSi <ajR« ac^ntca, 

4f{8a «ftanta ^iS fffi «rtr«i ffeaiii, 

f®af*rt catf caftta «rcmv| asfai 

»rcf W aa» 'ata 

>prta arcija »taifaai atc^ i 
’^tata w aaa aSat« ’ak® ♦ftwi 
<<iaa« i^c^ ntta» ^rnfafayfca lira 
^fl f^ia cajf <aftta atn a?! am 
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^ ¥19 I 9t*ti *!fl¥ti‘l 

¥9tf Cft¥ ¥tic«i csar 

fm 9^5 ^ '»t9« C9% fiwv fW 9tf, 
Binft ¥{>® ¥1, «r9ti9 

»?wj "nt® ¥flc¥ ««rti:f i 

^W<rC9t<tT C9, '^'9m ^ »l¥tCJT9 >t¥r»l^ 


i25H^i,Unm 

¥it5fl?9 CF¥t9trs| '9? ¥tW 91, 
¥[C5T¥ mi 9ttir* 19^ f59t<ftlt9 

9WJ9 »rt^ Or¥1 ¥t9l If ¥tf*l 

mn fentn *fi ^ cfn iff 
l¥trf¥19tC9« Iff ff, ^ nf nitCff 
flCff »fk flCTfl fftf f1<¥ 



’IffitJWf ftf I ff »l9t9 «ff9 

Cf *l¥f9f¥f1 ¥f{5 9t 

’Iltf 9tf C¥l^ C9| I C¥9 

91, m Itf >1C¥| ’HtWf ftf 
fCf ftf I ¥1CWI ff9 4ff ft¥«tCf ^ 
life c^c¥ ’iitcff ifi ?«» 9 9tf 1 

m9ji¥i¥t ftcifffi linfWfflf®* 
asicfi¥ ^ ¥9tc9f fr« ntcf 

f 1 f9«« ntif I 

49t9fff9tff »?| a^l Cftl fff 
Iftfff nitcff sfft fi, 9f¥ ®iftc9ii 
CW nffftf ff 91, ^tCfl «lC9f ffIff 

'<tfI ‘ ffcff fw frcf I 


(ilffl «tft »!fcifl aft91 fftcf Cf, Cff*! 
ftlf^ 9f, «rrf{5 «ft^« ^r«i§ fill ff'Sa 
f Cf f tf fiiff nkff fe*ff 1 

^cnftff f9f9Cff 9f*ftftcf f, cfff— 
%tf tfjtf? «ftlf fCfr ‘iifncf 
ff fftcfs ffi fntf^f f1»9i i oicff 

ntfifif f if f^tf ^8^91 

ff 1 9 flCf 9 Cf Cl ff f Cf ff If tC9S f ff 
ftffff f^9i ft'Fi ftf ff|l 9f I fintif 

ffWtf^Cff fIfff«.ftf'ff C9| I 9S.Cfftf 
n^f ffcf ff«ft9i c^ici, ft'f 
CbCf—9Mt91 fCfJf •iffftl m^w 
Cf^ I 


<wt»i5ar 


^ iirr»T5 cHn 

c^ «tiiw? ^[f^ >8 afcwt^tn c?r», 
'jfii ^tn^Ttn »r¥c»i^ ^»tcaf 
•K'sc^jf I «fl^ tr*t ^ 

i»ifi:« ^ mxM\ cftfS 

wfV'i fcitf 1 

^ tfsMw ^ ^T*ltC?«, 

4i^i9[ ^ s(n 1970 3rn«w 

sfc^’nr »rfc>r ^Vk «r»iifa an»ii- 

c»rc«ta c^t*rt, »i'^n ^tc’ia 

’srt*iti|tc»T csm f5tca% i 
^t»(ttfi nw ^trn—«« aawa 

« afwt^fn ^a? 

»it^t3Ft^ ^taaFa*i 1848 »rtc*5 aFjti:*$H 
C?iTi^ C*rf®<^ ¥C«riC9I5fl f«fiT 

cafira caffcSfl c«ff5it5<& f 
f^fif^ttna w’rtomaf 

f^a^ »i^c«a i&na ^itatai^s* 

^fiarc^a’?!#faai faf®a cacn^tcffaf^f 
i^tca ¥ai a a; «rTtfe«iT^caf 

a»ii aa atfaiara, *if%»t tffntat ^tatm^fw 
m aa m^raata «ia»c*t 

am aa ^lfii ^fii, ifta ^tatwa carf am 
aa >ftlaFta i 

afttcsrta aaa «ra»i aii w m <tia«ta 
81 ^^ faatt ^a •al ara i «rata 

15D fa: fa: cata 1000' ft; ft; ftfi 
•aatata ^na atafiia: atca ^aaa ^latea 
atwwft iocata 17 ft! ftta^ati al 


ft“tt«? \Nac^a ftaa <«a1:i »ff« atca i cnl 

ca ftn 300 caia soo ft; ft; *fti 
afta?a aata *ftca i ^f^af?a catara 
ataatca a^ta 150 caca 250 ft; ft: catta 
ac^ ataai ^ratft^ ara *(tia i 

^acaa aa*i ca ^fs^s 'e ^^a al^ 
aa, ai «Pfa;^sfH'« amftatfta aia ?t?t i 
aatm aarai ’^tiac'ya aia cata 
wemagta aea ^aa^ ^aata «tfaea 
caai acafagtcaa aial «ftaat-r aa 
aaeFca ca^i «raa a^aa ata aa aa 
mtaa a»% atca atfS 'atam aca ati, 
«aa arcaa ?fa car'eft ^a ttfaca afar® 
•rtia 5?i I si^t^a ftv cacaf *<raa atirta 
«ratft^ aea ^aa^ afaatftca 
aia asta vea i 

a?tea^ ar»ifa atiirspra aa fta«?ff 
«ia:9ti ^la enftte^ atataa®; 5* cata 
15* ^f^ataata aw atlrjartaa aa i 
acamtaca aa^at^a »rt>cyfa«ft ca^a 
ma aaa «f5« ar*r ata*f ?ta i ^ca dfl'a- 
aFtw vaip nftciFfeaa ifta^ta ac^ i 
atif^ ftaat^r w^aa ^ aeaj^ cnatia 
^fftnteisa atiil cacf arai ca^ ftastn 
cspajlS #ai: n^a'sa ata «tat»tea 
aftcfftta *tfta« at'® *fTca i aiaiS 
aftciFtcaa cvaraca«fra 20 ft* 
ft. ajtafBf «<afS aiatai caajaF atev | 

' a aitaa Cf if, mtfti?, 

aftatftt^27 
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Cfaf T| eye ^ ^1 fst¥t^ «ilC»f ^ 
c»nitw ^5 mlfk^ \^\ cw «rrft-t 4ti ’rtn, m vi 

f^* 5 ^ c'fc^ 30 c<rt:¥ 50 f¥. ft. 45'a 1% cfc^ c’t'n i ft’s c»r 

« it ^r» I 4^>? 5*1 c^c4 I nwt 

8Cf 85* 90” ' 95” »0d^ 

25" 


20* 


15" 


10* 


5* 

80" 85” 9{f 95” m” 

f6!5 

tftnrfl 1971 

owitft 4t¥t« A mm <^f 4fttf 
ftw ^ I w 's^^ftns atur csTW 4tc»r # i ci 

4ftt« ^tpr, mn cn^ ^^r^rtf nft 4 frt«w»ft[ irt^ w c^cs ftor- 
mnt ftf *jr{9i«8r(Eye) Iw, \5t« *itw 
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1972 ] w 


ntwi nitm, ntai ^jc<rn 

c?t)5 cntf ^tlw fnciffsi, 

^ttr« fi<?hr c^tc^ «ft*i 

ict«tr» ntw < ?ifi 
«t c^m (Eye) 229/30W 

itfi 2^1 cnc¥ 4fetfl»iw •itflfltcn? fena 
to ar»? ata i wff »iia‘|6 «Ftnt4t 


ntat^tm ft! caif =«rc\pfl 
^tcf <«a^ 'its »lf%*its •ifis^s cast sts i 
sr^fe fe^fjcs sifs'i sts *fci 

StC»toS SFtitftfiE ^8sis-*!t5 
^»fs si^s swi «rcs-f fcsi srcfs toi 
«tti cMs SIS shl sf? 
st<rt*f»it»fcs m cs scs <ic>r 



2sr^ fsis 


sFtst^ to 'its !»ts cst^i'e stsFi isl <iis^ ntrws *ttoscw vtotss 

wtstsffe sto 175 fs. cst«r sn? »is^ ¥Wtf, c*i^ Uk toi csstisi swi i 

2 8 CSX^F 3 fiilrts ( 9 cs^¥ 11 ufe ) Ig «rrif¥t»l ^n«tss >TttoJ ^'jils 
cwtstas sf»i csc*ftoi stwtcss fsffe cm* sft cm sw ois^ c>i^ itoft 
«¥ stw TOt«|tt«!s «srts-^nr stsf^*rtitwi srsii irtftt" 

6 fstoi (20 S5&) ftitftft tcitoi '^tsst«si sues A smt- 
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[ 25«r 


n tf4 c»ar- 

I 29c'4 cn f5a{5 

f’fnift’T, '»tc^ 

ftf I fFC5|I <4|ff5 <sjf®f9|f»f ( 2^^ 
fsaj) c«r'eai i frca ’Tt^rsFtci*’? 

c^ar (Eye) c?<ri i 20* fS'aft 

« 87* artf^^itwa 

C^var (Eye) 1 

SJ13T aij sttcif C4, 

4Jisif<F c¥tH ^nti csi^, ^1 ffcf 
«i-frn'® ¥fli »r[i t 
ar^a att*^ cacaa ^49 silver 

iodide «riat«f ^ta '«RTt^*'f*Sc959 !?lfa- 

a 

’fi*m air?r cifci i 


an’fi <*a| ayi^itai ca, w w 
aitail ft»ittsit «rtf 1 aitattw 5tl 
4^15 aiav, ^tf wfai 
ntitai c^, ar? mjf wnwti 
¥ 9 rai w c>i^ affinta « «tf «ftiH- 
ntcna ^j’W c*!t^ ^n- 

3!ti»l ¥aw^ Watfta- 

«rw^ ¥f*ica ntaw I c»!l 

ajamt ^tatcaa cwct 5C>itf i 

ca^ri 9f afnca arppa 
^tsifa »T^f <(99 mat 

f9-lt<rt*f'5CH 4^ 99Ct9 C9®t9 91 '99® 

99tC9t 9CK<l'^a^ %l9*l9t«1 
« ntttfln 99rc9 antral 9tai *9^ ^ra 
9j99t n*^! ^1 991 nfa cn. 

narna ^fiarc^a ntat cn «r^« 999f« 

n»> «ta nfantn ’»fcnffei 99ttai 

n«a 9ra i 


^aa-99«i an^l 

C^CTW*lt«t ^a«»rf«JTm 


®9^ ^ata cnt9^ aflrnn 
ofai 9 nar9 nl^caa ca^ftna ^9 
ca^ I <9991 «f9'?r9l^ Cn, C9tar 91 C9t9 
nnn nan «rt*!r9^ n«?t9 cwijntfn fSiaf^a 
ata ntf < 99 ^ 'sta ^antaata ^rantn nt^ 1 
9lla 'srv cnt9 awR <99 ratn njf^ 
aw t99i 9ti fn I 

’ntfnn 9 tn carat nir aam c?a ^8 
aftf9i«r? 9t9i 9«9i‘9ai9i ^ aiwtn 
atvfir® ^tn I nl'll^aai rv m^famaa 


9tai « «ta '9991 nar9 ntai- 
aitrn nitnjl 9a9t9 4atn cntacm 1 9 ^ 9 - 
wn^r9 tttaa 9 ® ^wtn 9ca Inn 
faf^ a^c® n^C9 9t9i «r9tr9 aytaji 

911 w I «9na arm ^aata 9 iipJti aai i 
maw^t 9 m^att 9t aft ntci 
flf9Mi-f^«t^ai taiiff99 ^9i?t ^ra 

arm nraam wvt irarta 1 I^Jt 

ft, anrra ft^tra ftatai ai ftnfaa 911 ttf, 
cn ^ara 9rtafatn ftn *rlt9i-f9^t9t WKai ^ 
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WtWtIt, 1972 ] 


•rtufi <erM c»r*i i <rH c? 

ff ^ f»f 3T^f artsn I fifM 
^rtTTf ns a mji, w 
^ 1 c?t^, 

cn, A ^hr *11 « it»r- 

fNi la iti ci^fe «8¥l8 srf 
111 41*11 ^ c?c«ri ^5*ri 
(Stimulus) «ftl *rt?i 
ift’ttn *ttri 11 41^ evil 4tittil iil^lSi 
cirf '«c«f^ii «rrc*ri 

iFitcii »i«i II 111 

4| wtl iru I 

^tiri ii[i f%? ici 

it«ii^ fV ijT? ntf«r i^iciititi 

•n itev I iRf^- 

ifl Itlfapll (Artificial 

respiration) II iciS (Respirator) it’TCIT 
lf»rf^ii IE11 iti, '®tfi:*i 

iTf^ iri 'scir 
^1 Ilf I'sitt Pf 11^? ail cicf, 
?>[i« in itiii *fi fifil »aai 
lOJ I^ftlll (Sternum) ^*ri It*f f^I 
(External cardiac massage) siii} 

*fltl W I5[^W^ if^l (Internal 
cardiac massage) ^i:9!fir® Hi Itl, '5tlC»l 
cfti c^ti cm^ it®tfif«tci 

ICT I 

4l ni mm ^iar^¥ 

a«ii m *ft? I »rtim^s 

C^tl 1?^CH m flffl^fll *fl)’F| ftl 
III Clt^Cf lOI 011*11 icn, «I1 
CnI CIO 5C»H i 

^f%ii 4i< u1^t4 i^n w 

Wi ^i«to niftii 4| 

i^if pmn W t^tir ^f%-ti fin I 


IIH I1I«. II ijf^ ^ici c»Fti twi 
will litif n I 

fef^MCHiifj[iai ’•f’li '« itiUpiti 
’ItOffll ciol Pf % HIII 
f^l fificfel Itlt^ '6 

i^ itHi cil irf^i II m fiifu 0411 
III «'«fl Citl 4 ut^ 

*fo^ «rtit4j I 

*lt4pl4 l^ltl 14 11(^4 '^II 
4n itittii «rf^ti itii 4f5ti1i all 
IJ< lo 4CI 4tr4 14 Id Cltl*n 411 
fef&41 CIII—414 c®tii irfvi 
il*ftci Itif4ii «ri^i all 41C4 Id I 
4rf4r*I4 I^ltl ^140 (Shock) 14 
Ijf^4 44| IC4 f^I Itl^It 4 
^Ilirii Ilf I (Cardiac massage) 4d 
IfFTiti alt iT< lo 14 ici <iti*n 

411144 1 

alt itt»i, c4ti c4ti c4r« 

4 fe«I 4t^ 14 Htl *104 

IlfW4 411 Wl 4110 

14 Ijf%‘|5 f4 Ism *fl 4ifiti Kjiiflii 
It4 41011 r 4[t*lt4lllC4 4tl lO 104 
ITt*rtlll f41 41 H I Itl 4 l^IIOl 1441 
14 104 Hl)tH 44t4 4f^»r 4 Cf 1l41 
(Tissues) 4Wt«. ^4^1110 IC? Dl 
fifll mil IWy ifl C4tl4f5E4 It® 
imtl 411 Itf, 4tlO 04f®l 14^ 

i%i m Itc4i c4tai It® loi 
4^1,hi) Itl4I I4»! cfld 
«?firoi 4iifti 401 iDiiitim *m 

®II3f lfl4 Ititl 4[W 41^ 4f*r^t#> f%f 

TO® fill lol ^mts am mPm 
^?lfii^)i»to 14 lo ^^fti fn 
■II4 Hi ' 
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¥rti (Tb^ wi^r i 

w '« 

(Function) »rt«R ^rtf^CW (Nervous 

system) ^fT5t^*trTI Cf W 

fc»n c^F’rt'sfn ’irf? 

^tf, ^ 

writ OriWl 11 C¥tl«^'8 

^1^17 WCW *f'?tl I C^'® fentnl ^tT¥ 
^tl ¥<¥1 ¥11 W 11, ^<ft^ ^¥t¥ 
¥r^ni citi'oPti^ ¥«tfii^i1i wigj wi I 

ns*l¥ti itii icici Cl, wf¥C¥s 

C¥ll¥t¥r® ifl niltl lT{<¥Cn 

1¥ n. ^tici 45 CWC¥C¥1 

irij iti •f¥c® t ®rfirc¥i ^riiiti 

ifl 1 flfllfel ¥fl¥¥t»l 1¥ ltc¥. ^tlC¥ 
if%i¥i i:ci t 

ifl 5 ¥fl¥¥t»l 1¥ ltr¥, 

'®¥lf¥r¥l ¥rriic*ffl (Cerebral cortex) 

1¥¥ C¥tWfl ¥^¥1¥1 fllfe ¥C1 

111 I i1%i¥a c¥Un ¥<i¥i¥i la 
lt¥lt^ ^lWtfl¥ 1C15 «r¥¥ 
iljT I i%t¥i u(^ <ii¥itai lai iTlttu^ 
«nt*i ¥11 w I 

f5f¥«^ll¥11 Ittff »11«l cm Cl 11JJ 

citm ¥c?i, ^tt:¥ lit cit¥ itri 
C¥\f«¥ (Somatic death) I m *ri 
ClCil ®l¥t¥ »l¥ ¥ C¥tl¥H ltltltfl¥ 
l^JlC^“-i«r¥ C¥ll»r¥ IIJT 1¥1 n 
(Cellular death) I itltiili ¥tC¥ it^ 
ift<i f^¥ cic¥ 'irfir®\f¥¥ fgrc¥^ trtitij 
flltci <ltl1 ¥ltl C¥tl Cl| I 


'•infai^^ l^r ¥1^ dcii 

¥lltl Jl«iltl¥ 1T^¥ 

'iti ¥¥fe fiifitim ¥11 m 

ferkii 

¥:^S(1 1¥ llflft? iJtcil 
flf^I ¥d <^fl¥ ¥1?¥ Ijfwa cin 
«I¥ltll (Transplantation) ¥C1 ¥tt¥ ^1 
¥lltl 4Bf»l¥ mu I 

««¥| ¥rml m iritf, ixfwi ^1fk~ 
c¥^f¥¥ 1^1 nci« Pf% 111 nflcii itii 
®r^C«ri C¥tl^¥l lFltn'5 ¥tf¥tfl¥l iwti 
ltC¥t Clll lltll (Kidney) «rtl¥ <«¥ 
l^tl 1¥, C¥tl¥l ¥tl¥ ¥C1¥ 

1 *^ i¥ ¥^i¥i isrff itc^ri 

^t^ltwi fell flfellTl f^ri ¥fl7lfl^ 
mfe i¥ ir%i «tii uffe*! cici 

^itii ¥itcii 111 iimr 

iitii ¥itfe fic-ri¥tn fecaititir i 35^1® 
®»¥ltlCTl 51¥«f? l^ltf 111 *rti¥^ 
'¥tciil »aii firm ¥ci, Cl w»[ii}5 
^9 1T^C¥ ¥^¥1 ¥11 ^¥C¥ ntCl. Cl 
l®tec¥ fM^l ¥C1 CUtl ^im^- 
1^4^ «rcit¥i^¥i im fifitv 

cieit mfii fill I iTt¥'i¥ it< 

¥t3?1 ^Ttfei’ns ll^« Clll ClI I 

¥fe 11 ¥titi iif^ w)iitiit« c«rrii 
53|fel5 ^iatfi¥ feitci af^i’itff¥¥tri 
¥iiti irti¥¥¥i cm firm i 
itlT im (W. H. O.) c^¥ aifl- 
I'fllf ftpl ¥¥l>l l1ltf^ll(¥ l^WI fl<rfl¥ 
¥iiti c^ m I itii cim ‘i^'*i^r<tf¥r¥ 
13 J 1 «riini¥ 5irf i 



59 ^ 'srf^rn^Pt 

^ »i«Mf% « it«ri-»Fst»tf%m ’le.fw nfifsf^ 


■swit*!^ ist^. f«. (snil 

'>r«fjt*r«F 'fiisfe 1901 >rtc«i 

iinrar^*i \ fsf^ ^ta 
^nicaa f«iT alga ®^a caifl'sc^ 
frasi I <iiBrrw ita atai «f«fa ca*i*faf 
¥:aa 1 5wt^taatfaa 
cagf^ jaga c’l^ ^mc9f f%?^l ^ps 1 
»t5tat»g >itcawjr tt^n’g-^a S^a^i^w 
<gBfH car%f« fca ^IsftB^a 

iji^ta «iia^ (t. '"fta. f5f«<Jia 

w caW^tta) 5it« ^casfi 1923 »ittn 
f^fa ^ta^a ’Ts^a'fa caHatar 

1946 caca? I95l>ft»!*f^ 
a’^ta fsca^a %»!a 1 ^aa .irataa 
ff5f?a nca^ jrMa fa>stR^f»icaa 
R^rcna ^rata «aa^ ^rannf f^ntca 
camtw a 'sitats^ 1 

«ta^ac1 ^artniF 'eiaib aFtt^ga sgata 
c’Fai a[c*f aaj4caT «iia\ f5ra»n f^at«ia 1 

aay«rc?cna «rtl^a 
ntl^jupcq cf's^iNta f-wtva, f?al»ga ’'ga»wa 
Pia»^t fkn ^arjtl? fawa aana f%»ita?raa 
«if«m ftaa f%fa «rati ¥raai 1935 
’gtwa cattail fagp^'« ’g'f^a affaa 
»rataf fifa af«>nita a^wai «rtwafn*ita 
^a% c*r\ati|a oafta Irena acarafn® 
n'^a naci f«fa aramita sMm t 

falla fansjia naa ta*^fc-fa 

ntlaten fw aitfanftaa 


arcy ^ajtniF 'eea^ <a¥nn nan¥ta\ ^ 
faca §«a «gtfntt^'aten nln 1 
‘al ^teaga ft?f^nan «rta»nta na^ata 
Ita ^tvntfnata §nt^ «tatn nean 1 
«ta^ai1 fa®tig '« fn^ta ^af®c« 

^aitn^ 'emh ?ta fawa«tea ^laneatnT 1 
1932 »itn caca 1938 srtn n^a f«fa 

«ta^ fawta af^c-afena ^m^ ntataa 
n^nraa fawai 1933 nten aiaitn^ c«g. 
^a. a5t«?ia naeattn^ta m ¥<earcna 
aag® «rf«ancaa ajaaitnai acaai 
1937 sgten f^fa fa«tena n'sfnf^ 
faena ^aaa •'sta^aea ^Pta^'M’ nam 
«laa firata acaa 1 

na^apta to^caa na <*faa 
aaata na f^fa n^^a <£fntaena 4rna 
n<taa nfaanai ataa <aa^ 1951 ^rten <ii| 
jg^agta n^atlaat ^«lttaa aH^ acaa i 
f«fa »iiPratl8v entntife ^a catn, f^r 
ar^faa f^'snf^artn '•iJt'a caltntf%aFjtn 
^ If^ai «iaa If^ata aritcm- 
fneana «ia far«igtlt®rnfa|-'aa n«tnf« 
%naf «gajtn¥ «cal lf«ata ttitatn 
ntcavg «grf¥tc»faa an^c^na catem 1 f«fa 
»«fna1li»a cntntlla fH. ^a. catn naa 
aaa natal faganfaajtn cntnt^i fntan 
n?a nt'® ana i 1947 nttn atia niati 
^tca fn. irtl. ^tmfa <ffta ana i a^atta 
fafa atna Maatahi f^ntn 
a^^ia atnaV 
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125*1 


(a. 1^. 

«<i. fH. f^ai 

c«tc¥ <«*r. ‘<n-Pr « •it® 

®r«sT I ^t|f»nt9 ^*<«5r-^5?'''^t9-«- 

u?fl C9f®9-f?fW9r f^®tC5r ®C^ltt9l JTlttsrt 
c®c»fi (3951), 1952-53 sftw c*RPr*i®rrf%in 

^9Ttn¥, 1953-54 »T^C9t% 

‘49^ 1957-68 aitr«l 

flswi 

1954 

«ltil“*4 

f^ntt9 C9tn?t9[ 1958 ?im c9t® 

?rHt9t»l C»l9Cafe9t9 Clf®« C«rfC*imH 
aatif ^ititsri 

9i^9tc9 *99. fn. os^ 

f®wla I 

•tl999t9 f^9999t 1^1*9—'^3^91* 
fwfm ‘iiax «jjtrat9f9, ’^tac’rttnpfa® 
f?f®9f. '•Ttawti’ipfij® caf®«-’8fni:|tsifjr, 
^jtk9U’*Ff9® >99^ mn 

f®f9 % <9. C9^t99 

»fi?r9tf’r»ta fiiC9tf9^a 
^.iii(H®i c^t«ita 

cnt»it9 ®it*r ®(7t9>niw tc®^ « ^ijt^cafi- 
c9pfii® fsi^Opata f®:^prR ^^itf^r 

^99 *999 

9rt*r¥ ®ti9 9r!i^® i stW 

C®lf9^*f9f®f® Ujr9f9tW «fNt9® <*®t5 
c®Hf9i§ fewf® f99t9 

®r9 ^<^r9‘9n9 9119 

®t9r5 99tf H 9599919 #5991 

®^9 ^at ^ft9 ttnf9t9 #1918 Iff t% 


#rt^-f®-#9t^, ^r®9t9 9rt-tt9t^ #f9|5 #9 
•9t^-f##-'<in-®Jtl'9 c*rtap8T9^ fki^n 
9^C9 C9fe« <99^ C^rn#f9§^5W fant^ 
#fi[|8 9t"tt9t»l #f9f8 V9 

f# t^-«lt9-<9JT-^t|-'99 C I'&t99flt9t»l 
nt£i1%f## C9t%« ) c»ltap8tl*l I 

f®f4 fsi^ c#t^rnt9 (COSPAR) 
njt59»l ^ rnn <*^C#*tST c|f9<-<99 

C59tt9Tt9 f9^®» 9595^9 I 

ft® c^n ntcw faf^fe (^•tJt'a). 
9H*ff*i ^9 ®rjtk*itc^f9# iwta €8ci|t9T»i 
ftftrw (H c#.), tc9#$ftfr,c9i^t9n ^ 
t- t c#), ®l<m «r9 ftf^a 
#rjt« ®rjtsrn:9® ftfif® (®ta®), 

«T9 ft ^9^i8§8 C^f»!#ft^ft£#n9 Ift- 

^at9»r (®t9®) r® nftfta ’i"ntir# 
9'a^a I 

1955 »rtC9i ®la ft® #ft#t®l ft^tftsr^a 
C9C# C«f9tnr 9t98tf 49^ C9ftft ®<*t9# 
»lt® #5991 f®ft 1961 9T59 ®t-tt9t»I 
#(9 »It59C#r9: ®I9 Ifisil ®91 
^t59ft#t9 ftfflf#ftr#ym t®ft9599 C#5»« 
®9^ 1963 915® |^t9#H9t»! '#yt#tC®ft ®I9 
^jt5|t9lB9f-®9#5a»r*rf®^ w ft^fft® 991 
®%a ft® ®lt959TftlF«t9 ®9^ ^f59t9ft, 
caft'e-^t5|t9ft, 9t59#y «r^ftsft959 

90^9# C9% ^9Wtft# ft99f «r#t“r #595®9 I 

si® ftp. <a»r. 
arst^lftj—9®t9® >^N1 
®|9 c?rtft9r9Bsn 1913 »rt5® 

8| 95®99 t'JSa 4595*19 wft 

rn®9t91 4t59 44499 #599 P 4tft* 

45#® ®ft OTl •rti 99t« #59 

1933 aitC4 4t®n #594 C#5# 4f4# *r9Wff 





V(\ cir^irli f^fsr 

•f'h't W ^ , ;^935 

’rlt»! f«t% CMlW 

fif. CTit^5W 9ftWI fCI fsfsr 

1938 f® f®^ *jf® s|rt?*r I 

1940 ntwi cn? nfB W^ 

%9is! i 

^t9*f9 f«l% ^^cflfsrfef^sr ft)n^c»i?ftfl. 
ftmt ®«it9 f^>ftc9 c9t*r?t^ ®c93r i 

’)"»!ff ® ^!^«R ^liif I ^t9 

C9t^ C59til ’I'^C#' '2f<<Sf 

9it*Tt9f^® I tii^ 5ff9^®rta 

1954 3Ttc»i Ff^jf 1^. 

#t9 >f*rtt»if5Sii ^casr i 

'iti5tf«9i 'tm jftcifa 5ft:ww 

^9j fSi:>rw? «r*itfi« 3fC9Cf 
a 4 3 >rt-^aFfc?nr=T-i; i 

▼rta «Jir« >6 ^«f^fac-ni vw 

vfB^srf 

1945 ^Pn c^cf 5^a nt^tfaai Mt 
filfa9tiit?(a a^rtw fir«^»®’«ta vtr«r 
mz^^i -la aw; 
fatft^faiwa tm antawa «tajm 

flw I 

1951 ?atr»i •i'®tsnr IHflam 
wz^m ^a attncai ^aj c^fnta 
cafiRi«5 *iTtfj¥ f»|5tc«i>® laa* aaajt*f¥ 
«4»i. «aa. aftemaa nvf ^^tzfnz^-1 
'f 5faw »f:aail arcaa f 

1961 >m»i ^ »Ttatflft 


cacaF ^«fa aatica K un-fa 
fM*^ nt« aftini 75i5nraa*n- 

nai «rat-t ®cajin i f^fa aajta 
aaa « ca^aFifn cntnt^jSa c^cm, 
lf«atn cff^’prrn cntnt^fB mK ^f«ata 
attaa^ v^c^tn ^itcntfaiancaa ^t«^aa 
na'3 1 fa*afr5 f®fn "c^tnn '« ntao” 
^^aF <iiaf5 fatnt^n i 

®ta ntatfaai fa*^ hwtfaaF nfawtat 
afaiS. fan^®fna rsia fa^^-^tjaaf ^atna 
FFfafSa na^ i 1954 ntn cw 'sta^i 
f^wta ®ar<afina aatan R'st^a ^fSrfBa 
nT!i» 1965 « 1966 >iitti aatswa 
sffnat«i « ’nsj^s fawtn 

nfacancaa fa^t^a ca¥^ra fatna i 

0. *it% 
n^taf%—nfa® “ttai 

«iaJtna l^faapa ntf® 1929 ntina 
23cn 'nt^taa afuara*! vcan i f«fa a^ifc^a 
artc«a-n afcafnca^ %n « aFcnn cataf 
fiwr® a^can i 1948 ntcn f«fa nPrcas 

«raa cat*&a ^naiafna nr^af nata'ta -sma 
"atn «ifaafta ^caa i 1930 ntjn ^ntatat? 
raafiarma cnta nPf^-ftc^ nt^ts5 
mfaata nta m. 'A. nala^ta aaf 
'najtn? ntf% •antatatf fanfa^tna cat® 
1953 ntrn fs. fw. aiaa 1956 ntcn 
%. «iin-^. Wt nt« fcani f«fa t^f%a 
t??ra, w, '« cwntt^n ntw «mn I 
f«fn WHtntn «?a ntwiarnaia 

^ta mm nfic'® «ta*r 9H0tn 
flnt^ mm I «mni5 fairaartnca rtm- 
nttna*a[|;4f<®^ wwi 

nfiiJ «Ntn ‘amatata 
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«i«fjin^ 

flWJf I 

c^Ft faults '« 

^tt*lf^f«\l5 ( Absolute Suonmability) 

«it«4rif«f i 

’ftp'll 

^t^ ¥f9C^5J I f^f^ lf<S?tsi «f1sft«T 

f®f5? M f%r^f5^ 

f^ntPi^Nw I 

<11^ f®»f5 3l5Jf1 I ^^sitCil 

«Tnjtn¥ *ft^ ‘s^rm-sri^ «isr ^iNc»itrai^?» 
>rrwf^f^^’ i 

«it?i. f^. 

c«f»it9 'sricsi 

1921 wtsj5t5l sitc»r «r«rjt*r^ 3ti 

cm^ i 

f^fsr 1950 »ltt»ni '»Cllt5«( 5[tc»f c^f^w 
ntlt 4. ffJjtCfW W 

csfc^lKit ®t« r®. fw. »icf 

^cas! I 1953 
sft5i3it^ sfttn fsfH fn-4p. f®. 

1 1953 ntcsifl *tt^ 
imi#cJi5 *19 ni^sn f^ir^9;t*!£« 
ftiii t9®tc»i9 ^9Ttnf « 
f^tC9 C^fJWtsi 


I [ 25-( 94. i9 

‘99. >9n-Pl. ^E9t9 m 

f®5f*(*r 9tc(r 1945 »rtc»i?r c9 *itc»T ®l« 
9t9 3!tlC99 f9^t9 ¥C»lt3r 
c»ff 5mc«9 *(£f C9N«ft»t I ntl« 'Sr 
9tW ¥tsf ¥99t1t *19 f^fsT *lt^9l f9Wf9 
wm C9N?t9 ¥C9st 019^ ««<rt9 C9£¥^ 
’T9¥t’?l Thu 1950 ntcai C¥f^t9f 9t9 I 
«r:5fet9 *13^91 f9tf9®i»iti9 ^fl<r- 
f9^ f9®tc^a an^ *(tlcfetc5ft9|5i’s 9^*itcJr 
5fW¥ 9|1^i lfC9i:?l 9f?« 

cafwr*! «fJt9tf9'f9»T «fl9^ at9t^*ft?C9 
C9f£5li?9l 3T"nf¥® ’1199*11 ¥'C9%91», 

*11^919 9JT*1¥ 99t¥t£9 

fe«^*li?9 »i"*if¥® ’icaa'ii 

¥9919 *fC¥ 4«9t8f9^9 ^?f9«f1 *tl9 ' f*! I 
Cnl 5SfC¥ f®f9 ftt<4 »ll^C^tCaf£9fe¥ 
¥ ’f£99*11 ^ ¥£99 I 

*fC9 f®f9 Dipterocarpaciae. Lecy- 
thidaceae, Myrtaceae «l^f« *tf99t£99 
^<¥9\ fef«!r »r9£¥ aC99*11 ^¥ ¥£99 | 
<99 9£9T ®t9£¥ ¥®¥'«>r*I *!ll£^t£¥£9f8¥ 
^S?*l¥t9-¥t£^9 f¥f9^ *:?aiat¥ ¥£99 I 
«j9Tt*i¥ 9t£99 t9trf£9 it9 fKaaiflta 
C<£¥ 100i59¥ C9*!| C9\f*l¥ a£9911-*ll C?*^- 
f9£f£*l9 f9f«9 *tf9¥t9 «?tPl¥ 1 

®^9 9t9 2|«1«T, C9trt9*llt¥, ¥ll^4^ ¥ 

9[|£®£99 C¥£3iI5w >19^9 ’f£99*n C¥8r¥lil 
*lft9’<:T ¥£9£19 I 

f^fSl tf® ¥9 9,¥9 9f9«. ¥t9^9 felf?- 
^Iff¥ 3lfi|f¥9 ¥49^9» Cnflllfe ¥9 ^t|- 
c^lufail ¥7l¥ (|f^9l>9 

»nr« v59< c^rWl^a I5*taii ‘I? ¥l<m 
nt^£^t£*5tf9r *¥It¥ C¥£9N*-49 49t9 
’l'«tt«r¥ I ftpf ¥«£«19 C^lntlii?, 

¥Ht5ll»l 9|Jtfl£«f^ ^9 »ftC9»r, C9t^lf9¥Jt9l 
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197Z 3 S9«*( 


c’Tt’it^fe mK «t-(t!it*» »itwq 

'irjt^tt®Pl« (ui?. ^5T. ^ ) c?wl I 

) C«. 

) ^tf^«iii!i c^a»i 
<4 ^n '«-? 5Jttn«\ 

1945 »itw f%fif famfaaitsfm 

nfan^^rjtsf fasten caNTt^r aFii iiiavl957 
»it»i cacaf 'Sp fa®tc»ra <sfat5f « 

tta c^ar ^tff^'srtfaia^ 

^Jt5ltf«lf*I’T *f^CW ’TC®?! 1 <4)1 fkm 

'tta ‘w:^^ f^ani i 

W ca\B(^tn ‘Tables of the dis¬ 
tribution of Intcr-birth Intervals” 

<<^{5«t?ft“r ^cari^ i 

«rat=»®: ®tal «fC5lta 1963 c^a»i 
c®wt<aftrv >ia« ?-a^cia 
'4j®j5 CBFf^T^ 

c®CTt<srtr? 'fljr-f'r '« 

f® f®>^ <£r?tif ®ta®ac^ cfa»i fk'i- 

f f^f^r atwttsriB v 
>Ff f? 

&tr® ^ *f^c9i*f5T, f? Ifoat^r 
fejtii»^ifjt»r «r;tc*!tr»TC9*riT, f? *f^wsr 
•fTtwtPrca’i^ c^rtnt^fe 

If^atsr IftlBi^- 

BFit^n m\ ^faiH ’Tl’caar 

^?>rtf»rawi3i? wt i 

cfaii falf^wtaa ftf^- 
cf?^« (SfHf tv 

f^c^a nt^ fawBf I ?Pm 


fa'stfa'sfa^taa 

sfvf’sjt fantfa’sfBnr , apfsii^a 

nfa»r^<iTt!? 

^tsf «Fiam r ®t8® ^ra^Fta nlli 

'Bi’fitfn’Fi '« 

f5{tfsicf natapr^i ^tta c^tc®<!5af 

f»r«“n:s(a (na^ ^entaftftata caarc-src® 
fat '€1 ^tta?rWHt*T 

3fca=r I «tit?t« 

. ft 

^tf® ^a t*j]:9i-ra->4ia atfat »rwt '« 
^'^t«^f-ttsitt ^Tt{8f'^tTt‘a 
'sffaratet cat^tta ttaa \ f®ft It. c®, 
Itwtt, It. (41 a. tjfatsi, wHta, 
taratti, tt|3iTt'« «r^r« ctet c®cat<2nft 
« ctirajfS^ ttur i 

®i*rjw »t4l 
^ *(ttl 

^ajm ajtttiaiftaa esft 
cafta^*! twtaia fa^tena esata- 

-ij+t (4iaa factfsata '« fattatftfw®Mft 
-tWa (fifaR I f®fa |t. «at. ‘fl-a 
It. «>r. nrfa 

ctacall^a nttatfaatfa^ fant^ ^f^tcaa 

BatJtft t^a 
«rtafa*i ^at I ftft qi-fta f%a 
cattfit»j ¥C9i«f ettaf ««a. fa. fa. ai*r ‘ta^ 
nt. ft. |t4^ iit® teat oiaa 1955 ^pn 
^ TOtifi faaJKif cttnttt 
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mm 4 mmm C 25n in nm 


1 1956>rtc*s 

c5ife¥it»i mtw-4 ciit«rTt5[ 
KRISTI 1964 ntm «rVT C^lfs^fltaT 

▼WC«F C^MTlwa f®f*T 4n. »«-W 

scsfets c*fr®^Jt9i ^n‘-n ^tcw ^Tt^» 

%9!iT I 

‘^ffl 70l5ff« c^H 

ori-fifiJfi-ti f^<fTt^ n^^tf fifvtpMi 

f^f^'6*ifini’ 

c»i<ffc?fl sft«fT t f^fn 

®^s inn. ?iil“*t<ii '« ®^s c«ffC4i 
mw C^W'5'lT^ “The Canine Brain in 
Stereotaxic Coordinates” ^IC^t'SitvfS 

Wl 

^ %’&»r I cn^- 

c5Rt»! c«Jt1^®- 

¥«ci?r T%Tn <n^^ «rtfl¥ 

f4flac*rj «fr®*rrTJr 

¥W5r I 5!^*rtrsr 

'5'U f^f^ir ♦ifii3i'^*t^*i <rt® 

4(^*1 ^*¥1 'e t?i ¥t«t4¥ fn-m 

^fCTTrilf 

I 

^^sinl? *f1f3¥ 
c^w cntl n^f¥i 

nmn) (^ft-fn-iiP{-'>?t¥) inn^ f^f«f 

nvs i mn. 

% C¥, t^Ciftn «ft*rt!?I 

f^r«i w<frr^¥ arwusr, Prt-*1T^«l¥ 


wr*t^ ^tft 

'Q f»W^ "It'*t1 
1922 ntW* 1B| '¥t¥rtit 

■livers ifWi ¥«¥ I 1937 nm 

ns¥t¥^ TOsi'Wf 

^v> f^¥tn? enzw T^Tn 4wf^¥t 

fir I 1943 ntw W{ 

^¥f4wt»ii c¥t¥ nnn^nn 

«<i*r. »a. ns^vtf fsr <Sr ntwt 
f¥f^ »ii¥^ f4»^f^vt»5t9 inn. 

nn ^'jmkir ¥»¥! 

1946 iitw »itffcw nn. n 

ni^ fiiin 1948 nim srr^cvtn 
¥tJ? ffmw ¥f¥¥t®t f5[lf4«f»ICTl fir^ 
f4®Tr:»r cftn^ftir ¥m i 1949 »rtt»w c-t^^rcn 
fs^ I 1954 »rtt»i !^f3[ f’f. 

fedft ¥1^ ¥r:95? I 1954 »rfc»t 
«f^t4^jir5*ffl «rtft»r9 vif¥«r ftt- 

f^^rr^rci nnm'^n 1959 

=itr«r nnm^^ firi 1961 

ntw f Pif^w 

ftiTts' c¥c»n nn inn\ l961-*62 

ntm ¥Jtsrt®tf ®t»iEft^ 

(ffr^ir) ntwi fFCFsri 196i ntw 

T^fn ftt%f»iwr nn^ 

f¥«ti:«r« ntntn ftiftw fir i 

f«fsr cfH-totfw ff 
'•rtrfiri T%fk 

nf5?ftf i*rttf¥ n^^n nn^ i iit^- 
nn'fn^n-n f*wtf^f « t«Wfw -rtfhr 
w, 1967 « li68 

<3r f^^tent m4tn \ 1964 ^ 

I9c6 ntm fftfcf 

m (tt. ^n, «fl) mx 



1972 3 Nwm ^C4ic»ra sm 49 


( a» ) CWV/tt f^C»fR I 'e 

nwit* ¥41 I’hPt'Q 

44V? f^I¥ fSfVsr ¥l4¥iB ncwi «r¥?( 

*rf4Ft^4l ¥W41 f®f% ¥C4f |5 CT\ft¥ 
«r¥H ¥11114 1 ’Itl 1^414 
»n:44*ftl «l4t4 ftunv 4¥4 f4aitC41 

4t4tf¥¥ 44^^, ^t¥t¥(tl ¥1 I 

¥i¥JtH¥ m- m. 

¥4lt*r¥ C4t4 »fl»ltlt4t4 
¥jt¥tr^ ¥4 «rtV4 ^4 ^4^ 

¥f4^ *t4K-^«t4 f^44 44t4| 1918 
4t:44 141 C¥3pltl3 f¥f4 ^USTl*! ¥C14 I 
1948 4tC4 ¥f»I¥t¥tl CW 

f®. «q4-f*r. 4t¥ ¥1441 

¥fii¥t¥i ^rrf'a 

^C4¥tf4¥ f4¥tcn f%¥f ¥t« ¥ti:¥ C4t4?t4 
¥C44 t 1950 4tI4 '4*nt*f¥ 41^4 

¥'ft44ti:4 4t^t4Ft«CT¥ cn¥tttC¥tf^ 44t¥ 
*fr444t4 mw ^t4 lV4tt|4 f®fe¥ f^- 
f4»t4C4 C4l44t4 ¥W41 ^tini ¥4Jtn¥ 
¥tl. 1^. •It^'94 ¥^44tC4 9rC444t4 Wt¥ 

C4tn4t4 ¥144 I 
¥444 f®f4 C¥f4 ¥ f44t^ C4414- 

4t¥^ ¥ ¥f%4 §*r-src44 »TtltC4T 
4tl!r«4 ¥ 4ltrtW4 44¥1 3!41¥ 414411 
Ft4t4l 

1956 4rtt¥ c4c¥ «r¥rt4^r44 

44 f¥f^ ¥»ltlt4t¥ fN^¥t4C44 ¥f4¥ 

44t«(f^ f^¥ti:4 C4t44t4 ¥t44 ¥4^ ¥f4f4 
CnitW ¥tll41 ¥4rt4¥ C4t4 4tl 
W ¥ 41f¥tn 44t<ft¥l, 4t^Wt¥C4¥ ¥4^ 
¥t1^¥ nwt^ftiri Jf4C¥ 474411 

7 


¥747141 ^ 44 f4474 «ltf lOOfe 

4744ltn¥ ¥74714 I 

f¥f4 C4ltC¥44, ¥t¥^f¥¥ 

47¥174 f44ft¥ ¥ f44t^ ¥4t4 fl4t74 ^4 
C44 nf«444 ¥74714 I f¥f4 ClH-flTfT^l 41 
h«ltf4¥ 4^1t4 44¥ « C1741 I C4t4 

¥Ht4t4 ¥lt¥t7®f4 ¥4 4t7474r4 ¥1* 

f¥|^ C4-f-ft7fn C47¥ ¥74¥ 
7474714 I 

¥ ^5ft»f ’Itll 

1922 nt74 747^44 4t74 lf44t4tf1 
¥1411 ¥744 f ¥»ltl4tf 747¥ 

f®f4¥f¥714 ¥7¥ ¥4. ¥4-^1 
14 ¥4^ 1946 4tC4 -Ir f4n|f4¥t474I ClimtW 
141 7¥1t4 C47¥^ 474411 ¥71 
fs. f¥¥. f¥<¥3 »lt^ ¥7441 1950 ¥t74 
UNESCO C¥74tRn 7*174 ¥7|(init4 

4t4l 1952 Itn 

t^¥¥¥l f^t74 C4t»r?t4 ¥7441 ^4 

lf44t4t4l 4Ttn¥¥t74 ¥f¥¥^ ¥ 

C5^1¥ 44t¥1 *ff«Bt44l ¥744 ¥4^ ^ 

441 ¥l|f4?t4 'Stl ¥^ ’¥1111744 ¥74 

f47¥4 444-r41t¥ «r?f% fl474 4^4 ¥11 
¥t4l 74711 1954 ¥t7»I f¥f4 

fllflltlW 747¥ Pr-¥^1. f®. »|t¥ 

¥744 1 1956 ¥t74 7174 fir¥Jt4^4 ¥74 
4t4t41 ¥. ¥4. f¥. Pr-7¥ 7414114 
¥744 ¥4^ f44t^ ¥ 7|f^1 ^4^l5^7i?4 444 
14 (1962*64)1 1964 ¥tC4 f¥f^ 
Itl1lt4t7¥4 ¥tnt4t4 f^»¥Jrrf¥¥It4 flltl^ 
^4^i?^7^?r %4^ 141 

vibration spectra of molecules and 
crystals, gravity and magnetic surveys, 
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susceptibility of rocks, palacomagne- 
tism, beat flow and seismology 

fiifcn I nft- 

cncii I 

fifit r^fsjT cwc»i w«ir==r 

3t5C^3 1972 >TK*T 

5yit^t®f?r ^i?ll«?rT 24-t 

's%ii ife. ^msar ^ 

<211% « »*tH1 

^t'e 1907 »TtC»l 
^C3!r I 51^’^a. ?Ttwtr»?t« 

1945-46 a^'S^T ^=f 
c^f®r»ri? 'sfit^ ?r5irr¥»\ts 

?l^c^'*t5r c’^ia^i ^i|3r> «rt(jt*rT f%. 

f5?'5tr^'Sf«Tl!t f^fi? C!5*tnl- 

cnU ’rc^=i*ri i ^rfir 
aiitrqf?iitriit»t-f^n^® 
awaits 

*ljtcaif?11 ^SJJl^tsr ^r*li5?[ CifJf 

cai^fai^ 1942 aiftai flpf 

C^NI^ HJlCaifam 

^C?|Jrl 

aprai f®f2( sJ9Nt| f^f'stcata 

cs*$ t^ra^s 

«twr5 a|7traif«f1 ift^T 


[ 25*t u 

f>!lt?r3ia afC^ 1970 ajtrai 
aff'!FttS5 fecwltn 

csi'®! fitJaisj I Kyasanur Forest Diseasc-ifll 

(«rtf^f« ) 

'Ita 

ff ai I 1970 3Ttcaia c^ra? f^f^T 

c»if®<FTtai flnti^a ’raa 

'ffica 'artt^^r i ^sfttsr f^fsr n[«rtj 

f^iai ^ ■'sr^nm ^>!tf 

•sr^ffS'sfqa ff»Tti:a »t«f 

¥aiia I faf«f c?t« 

a^ram i 

^ «rft«T ?itii 

* « «f'3f^ “rtan 

ata a^»n cwriw 

cafaita 1920 aftcaia 10^ c^TC^aa mm 
^casi I faif^arraia «rv 

^<si^ <ai*{. ‘nn-fn na^a»ti ?fs5CTa ®fCf 
fsf (1945) I f%f% ftsfl fatfaarraw 
c^c¥ 'flcana^a '«Tt%t»^- 

c?f awai fafna ?tR»i af£a f« 

f®lt ait's ^tasil 1945-’46 aitra! 'S^a «t« 
♦fpBH aar *ra^tcaa fant^' ’^’ita ffJTtca 
il^aa ^caai ^tana f^fir wt^ 

fa^t^ cart^fea faartS* ^aila ai 1946-’48 

a!tc»i «tam »ratvra f^arta^^af 

r^aitta f^raa l 1948“’56 art*! *r<« 

f^atca 

=ft«f ▼taa I 1956 Jrt»i cac¥ i960 art^i 
^in f«fa ^^-<35 vW 

Btat»i fant^ ^rffarta (cs^Uica) f^ntca 

¥tsr viaa 11960 artw f%fa « 

f^f®%«5 It^a vRica'f fafaaa faaft^ 
aifV>Tta ^|]S» v^\ 
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1960 9Ht*ff«I f*l^f^5C*ll 

^*rt« « «f<Jt5r f?ntwfs(5^ 

I S'W-«55 

^ni 

«rc»r*^ m\ '« 

®lir atf f^f*fr i 

f5[f%?r c?-r ^rsc^st 

m’st’icsf 

I Wenncr-Gren ¥t^C’«»fsr m»!l- 
Pin *fr?r^iis?rt f^f^jt cift"! ^1 

^TCf I 

^Ts 0^. f®. 

f&f^^JTl 'Q "It^t 

1929 »ftc*i m. f^. 

^I f«f^ 1930>ltc»! 
tfn=fjt»i «f®fnw ®t: 
fn.«. sjtn/*ic^twit ?i'c’«’i*ti 

c’(tn«rt!f I *it5jc^« f fji ■« ffn- 
«itn¥ n?t< fi?5r i 1940 >ftc»i 

f«f^ oqu. «i|>T-f5f nl^«fta 
1943 ntW ffSf^^i 

aftif I 

f«f% Ktjjiaa »iac«, 

’Tcaaita 

ncaa^h fa^trni ^a«rr« afsja ^8 


«ftl^C?:^a schistosomiasis-iij? 

’i^apsir‘1 « faf%i 

ff*i5?t"taf *f»fK ’Traalta 

?t=T '®rtci| I "5^ "Bia SfnfTt»i 

cJif^fJisr, ^f«ai 

•nfsT'*? fatra'st«iia 

"!Tata iitaiira f*f% 

ff-i^fwr-i I 

®t: ^f8at=r -afa c*if®^)M 

’tcaa'fta 

*r^f^ 8 5(^t»rNata 

nyff-rf^^ ^fsi-fcsia %»i*i i 

1961 »rtC»I ^r«at=T 'Wl< Cslf®¥Jt»! 

fa>}li>-i*ia ^t'stcn ’!t^^ sft'ila ¥tlc»ifaai 

^n. «35r^ 

1914 'sla ’S^t'sfl mw I 

1945 »itwf«t% fantr«ia!t»\a 

f®. ^n-f'r I 1943-46 ntt»i 

5ft8f I 

1947 sTtW ^t^^t'51 
?t®ta I 1957-60 Tf[\m 
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[ 25^ W 


^fecsTCfi 

f^citrsf^ ^sji f«f^ 

^%t5i «gtc>rtf5ftir*rsr f? «r^ 

^JTt5C!T9 

n*r <srf*i ^cssri f^f^ 

^•iJt®li 9»rtitsni « 

¥Jt^tf*B 9itcirc»i?r 'sVsr «t’l^rts^ 

¥Wsr (1961) I 1965 f^fs! 

f^r^wTOif fn. f5r. Art 

^WTtn¥ T^^ ^ I 1968 f«f^ 


f«f^ vPife «r*j »itw»i <HpTt»rf¥i 

f^=r iif%ca?r ft^fVr®!, »HW»! ¥l%nsr 
<«f;ifftij5tcw (>ni¥ti) ^«r^, 

’itc^cww I 

^f%¥l "« c^)^- 

’at»rrtf5<f¥ ¥t?5T f5if^*?f, Of 

«»T«»r 

^jN¥ nc^^ii I f«f5r«'St* 

45tir 60fg 

«f¥t-r ¥t«n5r I 


«tf¥ I 

«ri5irs<« w «ffs?ii mf *1^ 

^tar <3L’*1'¥t%¥tt5 «r¥t«li vfiC'sff, 

¥3^:^ c¥t{8 *11^^ I 

w*i ^cf, «ir« flpina ait*?! 

«Rr¥f nf%T[w votwtwf 
n'^i^ \'* 
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3W5 ail? ?«31 







*<tf I cmm 5?i ctRhi ’vHci 3 

«[£W c^ c^^ imx 'i? >^wjtir f^sr «iW?r 'If !»TWtl& 

5?HtCT5| W^tlEC»r6«iC^ ‘«5Fl&»rNlIl (358358 ) OTil 
jfk c^*it^ 13 cfc^ 

(.% 'st’tt^in ^fk c®i5itfl I cm\t c^W^i 

^ ^ C’JSttt ^t^ci 5n I 13 

«N^9T ^1 ?C?K^» 5»1 ff€t? vH^flfif ^1 

•ft^W 1 ^«TW 11 f?C9 '^n 

c^T^*n ^vn (M^ c^, *iim c»ts»t^ 

cww I C9\^^ 5r^, ^fnc*!^ 'HCf 

Tt» 1 «iitwrai c^liim ^^^l 9z<, 11 I3^m ^'s 
c^t<(iS9 i%5 *111 

i^C^Cf. c^t^tc^ ii1 «rtf^t?( ^^5 iiqw wtsitt^ 
A9\m I 'jft siiic*? 7 c^, 

mP'W <lt^W, W5«^ ?-l C51# Ijfsi «i| CfC’? I 

m W CT, C«tHt« ^5^ C^t \ ^ ’®^5f 

wj c^mu w\^ -1^^ Ibi?i ^1 ftsr m c»it^ <it«?ii 

msil I 

i 

c«t^ c^tsitir 1 

cn CT 3R<(jtfr iftsrtw, «i^*i 

3 »i^iTti> c»r ft»iw «rTO fiictft*! I c^ ^1 

^151 5Jt 5HW CfW vifa!«rtf^W« 15ff ?:tf^ 

ft»IW i 








* fsit%«tf fffirt, ft»!fw—9 


c’tm’f, m, cs^ firR^ 

f«f%c^'e cffm Rce^i nw> ’fi- 

«it<(^ >1^1 I 

’Tf^ (^’fte. ^5) ^ ^RRis? s^l&?f 

C«lHtC«lK’m 3fi»,<«(T5!p ^ C*t 

c4t^ ^^9[^^^ I ^RRh ^Tt^K ^tcS?t^t^ST, 

Ri m^ 'e Isp^tc^ ^ts^ts ?tart?i ^Risi 'sr^ 

^ ^t«rR^ 'fiwcs^^ *rfqRsi 'ssr 

^cn wfe »f^ 'Q *c?ic*r?i «rtlt^5rtl*tir *tR*r® n i 

*f*ft<c^ ’7c»i •ii’**v c«i Rfenfij 'iit^ 


nCH,=CH, 


2000 3i1^5tc»r 'e aOD'C 


(CHJ-CH,)„ 


♦tRiR^ c?'«tr® >1591 Rs^ «*t ^fesi I 

»$«-?(%? c?^l c’tc^ c% i£it 

5(11 <2tf® 50® 3i^t«it^C5(n 9\^ usi^l^ »rWW5( ^cf 

^ I «t«( ^ ^if^CefCsnU «it?tB(t1^ »l<!:^t«fCi( I 

^^tc5( ?rCTJCi—(1) 

( 2 ) 1 

mf^z^ ih'^% ’Ut^w ^RR|!(c^ 

^^z^ (^%«5( 200*C-*fl 

m to 1000 cHz^ 2000 swi «ffiRt?i 

^ mn 15%C^l^ 25%^Rf»!5( *tf»!to •fto 

^ 5tr^ ^ iilTx ^f^|iT[i| Ifjt»ft5f ifg) 

i^!(! t<ig*tir ^1*1 'e 5tt»ffl «f^tt^ «iil W c^tc^ •iRiRcsiii i(t5!tR<f 

firfsw I 

Rii«t<i «r«t^ <iFt»f «ft^^»Jtir 

n’iRsi'® ?!t<lt?l‘t ?!i|ft»lto 'isriiskf«(C^sw 
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tsFttrr?^, 1972 ] 

60’ c«(c^ 70x^ ^rvif»m 

^vn ^?ii I w ♦rtf 

♦rif%?r ^t*fV I '«ip'^'«3[< i 

♦rf»!f«t5l?[ f «t*t?f 9C^tf I OJf tft U5^r 

«r»Tt»ft^«i 5?1 ^rspsw 

cfef%»5rft^u ^t?r ^tt« ??9 I ’ssiftfl 

♦t?t< 5it»r «2r^f«t^ ^ifK «N^tir r»iPr- 

c^t«®i bsf^ ffiiT? «rc9 tsii^ i «5 «xt^t? <iitt^ 

c»ri ?ft&^ ^5it®i'Q ^11 

<?4 


c^m m 

5Hft»rN9 C^C^F 4¥l5 «ftF 1500 

fVwtf*ifet5 c«rc"fw ««▼ «tt^^*rNtnf 

*tfew ?tt«»1 ^CFfi®!!’ C’!^ ’TJfSf C<r=f^ C?^ ^1— 



«il^»it1*6cft c«rft«f fs»^^ »fsfils!^f?r «rt® ®rw 

Is 55 %c»i stw I ff|f?5r *ft?i Ofn\ ^ti, 

csri^siwfl c«rt«tt?? >iHst?ntta^ cn ^ tt »i*ii 

«rt^wi »R«-wtsr mtH 

?iw ft?5r—t^i «tt^8l <jr«r^« C!lt^- 

wr»iw cftfTsr-«ttJi srfw lr«r V 
nrwi , " 



*ffNi 

c^Wi:*nj OTC¥cw *itw^, cTNr^ wm 
^C6 6l& «i>sr cf«iri?r»ri i w 6 i ^z*ij 

m 6, 5,4,3,2,1 ’ql 0 ^ t5 

C^S|t, «%, C^J%, F9!^3f!^, ’ll •, C^ CT 

5C5f ^wtsi t5 c^t^, 

C^t^1 ^11? C^t^1 » 

1. f c^pH ? 



2. C^ls^ C®!'’!! »\5r^ ? 


s 



3 . c^it^t^t^ fimw ^t^\ c<twi cn, ^rsm 1,50,000 fn 

I ^fw <«rr« ^itcn 3,000 ^m\ p *fcf fifnr wi^ p ir«riit, «n[c*r m 

4 . 1 cw 5 om\ Tm c^nlN csrt ? 
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5. 1 9 C^t»l *(t*(I 

^t« ’ItC^ CT C¥t5J CWW 15 I 

( «iifift^ JiJjtKtsr w c<i c^tsf -ii¥i^ fwc^ fw t ) 



6. 8<¥ 8 ^tf TO 1,000 ^tt'enl CW ? 

(^51159^-> fhu I ) 

aiiit<m ^ w!Pi 

♦ *»tti ^ fff^ir, 


8 




»rt5i:5'e 1^19 5twt9 Tf^T «^f9TT^ C9 »ff%* 

im 5 I ^C^9«tt9 ^91 

9^ 9^9 m (fifwt’t >r¥9 i *ti?i9t*tf^95 

5^19 ^9 ^19 f9Ct wl, C5OT9 ^^^59 C9 «lt*f9P' fk% 

^19fC9Cf I «ii9t9 ?i*[tfr59 5|^»rt’^i—i:«f®'«-c^ni^ i C9f®« 

ni9SiHf99f >^f%»9 »ic5r vii^ i 

c^wf^9 C«(t95 «r^f5l9'® 'SJ^’Sr C^W%9 9ftl ^9 I 

^^5=5 C^^fen I '5l’f?f ’tWtC^^ ^«f9 f9f^?|®l 

959C^ f%9 C^^%9 ^^1(:< <1%^ 5J9 I SRT9 C^ef^9 

I ^»T ’1WK<9 ^tC99 ^ZW Cflt’T 9fC9 tilC?9 9^91 

9tg 9tC9F, C95(=^—^ti:9tf®?-131 ; C9't9t'^ ~C9ft9t*^-60 
9591 1 ^195^^95 I ^9 5C9T 

<1t9Sit«lfl9^ f9^.’SFt9*l 9tC95 | ^«f9 l?9—(1) tlsf 'Q ^f^e, »lf%* «i19l 

(2) f f^9 '®it^C9t(:'?t'i I 'Xl^ 5^)9 Ik<f5gt9 « C<«itr<9t9 I 

^Um 9^ ^^1^1 51811 ^9 ?^95a«i i m c«5?f%5t« 

^f^959l 5»C9 ^9 9t9l «ff^9 »lt9 ?ft|t95 ^^^9 ^sfsf 9181 

>T5(^t9 JT5lt9tJ1 5C9^5 I ^J195»<TtC‘l «1t9^ltlf9f »fr^9 9I9?K9 J1^9 ^^5 
»l^5f1 C^wf®9 I ^ 

^»J-^t99t5l, «J99l 9t519t^i1 «fg9 »r^9 I *tt9- 

5t«rf99F »(f^9 9J9?t9 *1^6^ t tff^T?r ’*rf^9 ^1 *il’95» 

3% 951995 ^1 15% 519 9i:«T ^»t9i:«i9l ^Z^ 95^5 1 ♦fl95t9f9^ 

»(f%i9 3lT5t:9I ‘il95f^ 9151915 *1151 ^9C9 5t3f t£l¥9t5 to I 

^Ic9r59t:59 5^151191 55T9s1>99t5 55fC91 f9lt5 519 ifi9'v 

^]m C9*!r ^t5 <1t€9l TitC9 I 99f^ «It95tt55 *11951*1(995 «9l«11?l9 

51t55tC9J 55^ «l|ll8195lg «Jlcw1-i9li91-»t1«»pf J19[ ^llf 551C9 9595151 955 I 

^f[<2if«ilcsi 93y^if^9 mvf *11951*1^95 *f%5 >i«art5it5 
9551 5^9 1 fkx% 0mto5 ’VtW, »lfe95 ' 9tf5 ' *iti5^ b»f5 

^rs, ’;^'9r®t^9 9915 ^ wf? *tt95t*{f9^ 



A 1972 ] ^) 59 

m I ’FI « r^ m:^ 

^1 fil«fc5« til?t «ft1ftBf5l I 

^Rw:af 5^11^9 »it?r fi?‘ft?iir ^rt^l^, 

c<(t^ »T*s?tW *ff%5^ I 

jT^af^ ^nl c^t ^tc«F 

*ff^5 ^mtw s^cBj? I <«:« t<r?f5;« i{^ i 

#lst?r ^]t^tc?(?f c=!far «iiC5tf^5^“13l ^t^r ^T«r 

^VH\ ?t5 1^^51^1*90, C^t^T*^ 60 ^CiT I 

'»?t^c^tc^tTO »it5ti^i ^r«i^t?i %t^ ^51 I c?c??r 

<2ff%=JtC«T |f^5t*i «I1C^ I Pl^C^f*15l, 

c-ft'^, ’tw'ftir ^z^ 1 

*Jt?!^rf*tf«ji5 »tf%* 5!^3Fi^ 'srt^sr 1948 
I *1% *if<^f I 1955 jjtc®! 

nt^iit'TR^ lit ^rfn^ i ^\^r^ mw ^isruifir 

c«rc»r ?}c«i^ I i 'sit^itc??! 

c?c*r «i^5i|^-“{f^3r «?t5r, 5iti“ttaa^ «!^c« i 

«tf?ltC®I «rt^ 

5^s9jjt*f ntfk^ ^s:^—^tc^ c=fti? I 


(’It^Ivt^^tJI nft^) 

1. »r 

•f 

^tf*i?i 'wi!?«rifr w « WT nift? 2^ (% n), 

1« i-'iiir ire«ir 4fe ^'« «fWT 6lB »iwi 

*J«ftaFC*t 2, 4 >« 61 n^ 8{8 m fffl^ “t I ] . 

2. 299 

[ 5 cw ’fn ®t3? ^wfm *f^ ns >rwt<>f^i wfit^fc^t^ 

>rwjtrf 2ftnf 1 f<art*rc^t^r =f^ ^!nr «r^^jtjl 



60 Ultul'ffiiwfl 125n 1*1 

i 5X2-1-9, 9 x 2+1-19, 19 x 2-1-37, 37 x 2+1-75. 75 x 2-1*1491 
i^fSnw 149 X 2+1 • 299 f *r^4Jt|5 a 299, «tf W <f4t1 *[W1» 

*rw^ fC*f 597- 299 x 2-1 ] 

3. 4 2 Ht*T 

s 

[w ’ft¥, *«vj5 s»ijsr gi *rwtwn *it4t* «i» 

WV51 ff>rt*riwiTfit cnw «•!? 

c<C¥ ^ «ttwf *w:«rj 1,50,000 ‘fl |81 emu ^ g»j 

m? m 1,50,000 JH W 50 nin ^1 4 2 I ’SfBlt'i pi® 

«rt¥t4f «4c<rc¥ «t¥i *in*f cif, <«¥ ¥¥® pfiti¥ 4ni2¥t»r^w 
^t¥tf ¥n¥ I ] 

4. 4wi|f¥i 

[l^n^wr 2ww3ww C4 cffsi «r*f*i®cf 

ifco* »rt?i ¥twi ¥ ¥n»n >rt«n ¥«w 11^® 

*ft¥11 ¥fl I ] 

5. 



[ S-C¥ c¥tBrf rt?*r 1, 2, 3 ¥ 4-Cf 9, 8, 7 « 6-<U« ¥C1 

4»rir¥ ¥1*11 iftfi*! fi¥iw ¥¥® »i¥t4t¥ cfw 13 
6. 888+88+8+8+8 



(fW '8 ^ 

1 . : il. uis(. t. ai^‘\ '8(jr4»rt^5ts[ fn¥C5& r 

W2,: %5Ttcjrtp[s? ff 

^li«r ? 

'6 JTf9!f^sffl?F «iitf^i:®?( f^3^c*t2[ »irw 
=^ttcSt%*iTft5? i[91 t5 ^^C9it I f%, 

^*1? c«r «Ti:*rt 

JR’? ^?ii 5CW I »r^c«p ^t»i 

^jt^d»tCT?r 1^%? ??—^1 Jii i 

^»itf«5? c<ic® f^arw mn ^zm mi m, ^y\ 

^Htf® m *^tif siftcltfjrmfflsi *tc? 

%^pnrc^v mw fkf^z^ j 

^ftv(n ^icsr «iTifnrs9 r^f^?jt?i fe. i£i5(. 

^ writ 

f^r?l¥ I 

«iftc5Rtf^it»i m I ^1® f^nptfc®? «?jtc55tf^’fitsy 

jyyy i mv c^w-nfii i®fw mm m\ ^vmv^ m\ 1 

2. ; c*iT^i, artt^sy 

ftwtt»tf^c5y« ^nt*yTi(; mm c«trtSi^ i 

-ftn csrtf^^—oife mz% 1 

I ftsy ^ ut^ar ujf ®c«l frt»T mm i iRfiCtiy 
cattfe^ mm # *i^c^nj5t^ ^ w 



's <W»! ( 251 U 

m^u ftcsiii:}rti^i?f]i cict—P f. mt 

cm Pfw f^cmcmPrtsi^'e «(pi^ nft i 

fesittjrtf^ it^Tcuf cm^ ci^tci ^Vs '9W^ ^rc^tw^- 

T^vs «ij''\ wc^?r '»r4rc5tfl?% 1^'Ki^ iR<at^ 

mmi cn cm cn mn m ; %5?tcmP^ m^n 


•nm^ <?r* 


♦ cflf®«-f¥f^« «rrr^ ; Pat^r ffi^T«l-9 




®t9 (^%a) C11 

1« 31t1 71 HWt¥lJfJT ^ZIZ%^ I 

5j3[lftC1 ttff m 3tl 85 

f^fl lit 45ltf- 

cw^ «ii cicfsr I w ?"lf^ fii:i¥tsT I 
^tf^l ift9 1887 ntri 

C1W« 1911 itW ^flft^l 
fk. v«i-f»r. nft^tir ii'Jifri 
01*1. oii-f5r i^i"® i^t« 
^tBtl 11^1581 «J?i« oit>r 

fkmm ificii c^tnwtsf ¥c«*f oi*f^ 
csriitf iw’qit “spr few I 

«itFr< ifi^isears lef f«Pr «tt!r 12 

%i5t ^tfl ntf 

'itwfifi« wtifr ifBi5«i*i few I 

1924 itw 01^^ ?cw 

c>rtitll5f ftf Clef itftii 

f*fi ffi^fften C4tiitfi C1W ftftfNi 

itffCf Pelf tif newitit^j «rffii f ei=i 


f ^tf CftCJ|5 fM- 

^Pm (Protoplasmic colloids) c^l'S ^ffs 
lie# ic^sili %v fe?ts( I ie^^*(t»\f 
fitfi fp iewii iP^cf« 

ftfli fC3 I le^’iita fi^cfai i«l- 
JftPf cw 1936 iteai 

Pe^fts?»f le^^ltlf? ^f^'fite'reis '«rH* 
c*it^ ft!itfftf fess? I icssTtitesa 
ftf fjftcs np5tiesfi wef 1959 ite»i 
oifecf ^ff«re*ri i?iftcas ftcf fti 
cffsi fi I «^s cf[^ f 1 ^^ icssni- 

itess f h^pf 'Stiffen f tar f»cicf sr i 
f^ lessitifs ‘Ois ftsefs fP le^iitltw* 
ffis leiT ojf!l pfife ffsr fpft? fesef i 
19ts ire»i 4^ icss*itits cicfT? f mte?? 
cfei If s ^rs f i ft i ftstef s 

«f«rtf itf—ftf f 11 «t.itfew ^iffef 
01^ icwiwtess Pe*n ’iteii 

V. L-8 ifsf *41^ V. L-404 nws ft^Jt 

w oiitei?^ ^ftPf fj 1 fitei cf Ifs 



1972) '63 


ftICf, 15t? ai¥-J(’fl3? 

of^ fVcsitantq iz^ c?^ c^i i 

«r^Ttt5»i srr» 

1957 >rtt«i **i^rf^i’ ’!iif5!!rtf 

^si ui I 1962 Jftcej fif^ 



=!^ C’fsi 


(Watumul!) * 11 ^ I 1971 

»rtt»ia ^tc»i fe'sa «fc*rwa *ff Ji^a fft- 
f®fjr f®. nt^r-Pr 

•jf<5 mm I 

^551 c*if%rfta faf®a afsi^iwt^a ’T*! 

¥Wt? i Rf« 1965 jftc^fa® '•iti’f 
cfc*r ataf*iaft®h <fwa 
faCT®tJ!*t <fcaa*rt»ftca i «rt^i 
a^«l, fwtitat’aa, »it®- 

«?l^a ®w «rcwwta «rf^i i ®ls 

^ m tfilcirjn «rcitw^1a nmtiw €ii(^ir 


¥raJf J Giant Star grass, Love Grass 
Kudru-a <ft*tSf^®t f^fSr •ri^’Tta 
atai «f«jti ¥ti? I tfcaaiMcw *^'fl 
^t'ff'T, caf^ Hfsjtifa flc«r^ fwa 

fcaci i »ftaa*ri' 
»ltjaa «rta yfifaaa® faf^l 

^t^tacatnr taiti^a (Edible 
mushroom) 5ta ®aat8 <2f*rt^ I 

®^a cff^ «rr*aflpi *iaif9icaa ffafaas® 
rac»!5? I ^^Sljfcvsa Physiologi¬ 
cal Society of Great Britain «aa^ JltfVsf 
^[aFatl^a Botanical Society of America-a 
f%r«ja oja^ ■<^ 

JTC’Jinrsi cam?t5^ vcan 1 c«r-r-fat?:«fa a? 

f^arfir *rfai®ta ^ta c«f®->l*a8 

?fcaa‘f)-iras| sr^tf^® i?a | 

*ft5!a f^»rtw ®%a aS| f^csisj f^a^ffa, 
♦rcamta^ « »!a5?a 1 ^^*ii »rfaTtCTa^a 
«t?a8F ^9 ri|C*|5( I 

f%3pai < 4 . 

•fta^Nft® aFft^si 'e®ta#ii|fh 
8FH ifiaa*!! »i^Tita faftl fa»t^ 

®^a faapji «a, jfaW^ SacH f^cw cwtia 

f^atwcjja wta^ 

njtwi?r 8cari^ i 

^ta aan f«ri»i Jjt® 52 ^^a 1 

®%a faaFU 1919 *ttwa 

12 I 8inti 8rii8rii*i ^Fcisn 
^twa «Ftw fispj arwta na 

c>i^ aw fwc«r ftaFt»rt® fWJi \ 
faKii I 4vni ^fk 

«tac® wut ^tftwtcaa 

ira ntcftirnatait^ir®fs^fa^ 
JTtf f^. f®, aticwa 
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?0R (1940-45) I 
1946 »ltc»i 

frftntf ^c^*ri ¥C«sii 

c'fc^'^ f«fs( f®. 

¥C?r5T < 

1948 »it:»i wrwftsftt? 

3ftw >f^f9(i I 1958 >« 1961 ntw 

»ftr5«T c»i^c«^«^a f%r«f^?j ftwst i 
1953 y\n^ Vtl^, 1955 Jrtc»l 1956 

^tl»\ 1957 1959 

’!ti:*1 *II¥t9, 1930 f>s»i1itr« 

1961 >ltc»l Wt’ltPr 'ai5}1^® W® 

<4^^ 'ilfTtff §*nitr*f« wz^^ I 

^tPi?W«r 

fir»r4 «i?i^ 1947 3»rt«! c<rc» 1955 3^^ 

>T*(nr« wv ftwi 
f«f4 fSfrii? 

ffwsr 1936 ntvn 

3TC’3i»JW «ff«fsrft- 

^canr c5i^ ^twr( 1965 ^rm 


t^Ptu [ 25-t In nv^\ 

nfw ^Riftn ^ njtcnwini^fl 

nnjnp fkl^^ I 

nntsftnf^f if% 

Hm ’ppy fe*w I f®fn 

ntti’»r, ^9^ fffn¥Tt»i cnlntHS '« 
cffnwffcntnfffTtn cntnt^fe* c^ »«Vs 
f^fiffitn cntnt^lN w 
ftwn I f«fn cf«f«fncniHn 

5»ftf5« n^ntw nrf fiw i 

1962 jrrcnn cnt?t« fvt¥ 

ncnn^rtn ntfiiTstn W 

Av^ *rtnnt*rfn^ *rf%' 

nnt^H ntnnTtn mw irhsli 

nf^lSs 4n*i cwttanrtn fSi^® nn i 'srnt®® 
n?t®H ntWItn 

cw'* «ftwTtntt? ^<Jtrn 

c^9 ntnnti ^ ^i«rn i 
1965 ntin «^s m\v^ nt«nMfn^ 
csitnmtnnw »itn\n nm 
•4tfv!t< nj4nti« 9^ 
'stnrsi nfil^«4tc¥ •^s nut^it 
§4,3fnni ntw a^ ntn A4^ wtic^w 
n^¥ ¥tffll ¥«¥ ntntnj 

¥wn I 


«ritta »r"»ftTr¥---4|t‘'fl^l'®l(?i9f HiWrt 

fn-23, im iwf^i is, ¥fwr«i-6 >m ¥««« 

37/7 Cl f ilff t W H ' l C«w. t&tiw ^ nfitn t 
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'8 f^f%^i*t 

iisffM^ftl f5* 


^iwtfil^ IfPW'JtS C5^^f®S 

c*itj^t*f <rj ’Ttfli 

9t^sr®»ir¥ ?f^« 
^lijj-esw c^^sffsFi *tfii*it*l 

c^ c»nf '•I c^mti i «iti{wai 

^t£in ^*nr <«? fiisn afefeii cw^i f^ris 
^t<a I ff^ ft’«r5[t'«ai «*frt*it*ff^v 

Pt*fft5w %ni cwm ^ctfl[»t. iitsjwi 
fe*ni «ti ft«*f flf^lapitf cwi wfir'® w»ici i 
c^tfrt Pn’>Fhit*n TO 
^ WTO cTOcvil 

TO % TOifl f^«rWWl« TOW I «tl 
wifin PiPwi *9 inn 

«rf^t^i >ww TOi CTO ^Pitf 11 
fEWi Ktffrw ^rci|*Tr CTO c¥t5r^m 


ftfTO TOWl C^tif« TO ?1, 'arta 
ifft?! ci^, fV <ric*r? 

TO1 TO, «ti «lf«W99^ H Vf 
fifTO ^twi TOlTO ftw I I'lTO «fTOi 
<<l »iTOi f«ig «rtvr*r witi csh \ 

?1, 'll CWWfl C*!%, '•l^Cft^CV 

^:i j ifll cfit^iTO *if5iitM 
TOfi^ TO^ c^rwi TO fW' 

'eti—w f^, TO ^|c'» *rtwi 

TOf^« l[ltl TO C?«¥tWl fiiif 
*ifiif9'» TO TO <«• owiTOTOi 
^Pswi TO TOi ^-ifi TO I c®ir%f 
fifv?r5i TO TOv wl5»i cm fic^ 

* nwt'f-^fir ^wf*r, ptftt «c«ar*»N 

¥W«f, C¥t5(lftl 





56 ^ fw 125-! ’ll. 21 

•tici, ^t^tm f*^i5 fiitw ’fW-CD 

I C-ltfl® -1^1 *lfwt1> (2) "tfV C-ttlMI 

c^affap? f<ffa*l «it*tai ^ti (3)c-ttit1i «»f^i1i 

fsfPii ^Rr—«itwi ^"n, f^^l cvt^lti 
« ^ttii 3f% I c^8f%f -fiitKa c^sffei fiffft*ti •rfiitc’ti ’i^tf 

(Disiategration) c£i^ vpl) ^t«11 'il’ff I WT ftt 

ltl i '®I’^t*' V^U 5111^ (Roentgen 

>m 'atCW '*1^ ’ll ’wiS equivalent physical) ^ r«P 

11 c’vti cifia 'ntwi iraR ^irt^ «m «riti^: 

•Itm I ’IW imtl ^11 C’lC^'O 

'•lt’11'1 ’HTtV ^ts ff^ll lltCII Civil'S *prti«f« 37x10^® 

vitw*ii ’iti^tiiT fioitirwi Cl -tfiiti 

»rtitir »rtniti^i W11 ’****' 

^f«ira «i®ti c‘*r:^ *it«ii ’rsii *ff«*it*i 5t*[ '« ^tt*f 

=fTI Eft’ll i 1 W»l^f^^t5 11 0*001253 >3llt*l 

><111 2 f*tf^fH§ta ^ cti» viiiai'stci '»itifi'» itc« itic^ 

I'll Bl»1 CIC'® I Clt^ 'eitllll •fr«*(l‘l 1 e‘S.u. I iw 

iflCTi «i'srT irsif lint iissi ci'W 

itC^F ! «f«tt1 5f*l'?1 1!? I tiff mi C1'l!5 Cl 

c®fti *i£^ cic's *ftci I *111 CFC 1 ci^ iiiiti ^i1 Hi |^®P (ci*1) 1 

mtl f<^1 ^“ftl Clt I «tH»l Cl *tfllt*l flfHCH TW HI «tf« 
C111 11t®5 Cl, '®It*11'1 « fl?1 I*ft1 <3lTt*l 93 vit^ *rfV C-tt1*l HI, in H®11 

-tfv HI Hfl H»1 *!l5'C31?r lci*ri rem (CW) H«l1 

mil I'lisl ‘flCH C^% Cl^ I (Biological) ‘IV’F I *^1 ItSR ’ttll 

sttil ifiJCf fitl—C^«r-lf^ Cftl^ rem ItH 

(51^ I I'C'i sii5!CH cnpj »ri- ^11HI 

cm ’ff® *tt£i I c«i-(f^ ci ’ll spf^ -ftci. 

9«1tl Ft*?!?! 'fllH ’5?f?1'1 *51^1 ml ^CfllClt’Il 11*11'*(1) 

CHH 1CT111 fHl, HtflfHI (Hypoplastic 

3ll>f1 « C15rc?11 ’ftltcir «lt*l1 anaemia) H C?tH *nP* 

iftic^ itil fin 4111 It"® cm 1'sil 'H'- '"iR (2) cifit 

*ttHl C^Cli nm 1 ?[^si ^*f1 1^"®! sfii (5) mtfi® 

If*?! S!lt»tnr®f if% 1C91 (Somatic & Genetic 

?Hi 6 itmi '^nF ’Pf®fi i effect), (4) iStitl (Malignant 

^c»! "ff®® tumouT), miHC’F firf ck»icH» 
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(5) (6> mm 

w *rc’f srt« *rtw i 

nw-“«^^ fv, ?-t ^ws r4f^?fc*ra 

c«r<n fflrc^ nfcs i 
c^ nf«nt*i c^irr®! fsir<f3«i 

c^c? 4^*1 f5l wcs nrc«, 

c^ c^m 

^f« ^ca, 'sta faf^a*i 

«r?[caa nc^f f^atn'ri faatn^ta 

^tl5^ff®f (International Commi¬ 
ssion on Radioloigcal Protection) 

f^aHc? <«r?*fcatnr c^srfgn ftf^ac^ra nfaatl 
I 18 

c’ttsrt® (Gonads) ai ac^a m 
Ifari*!^? '<ia*N cstc^a c«i9T ^fsrata 
'Sr^fcainr f^ffacn ca ^*11 ^ta( 

f^i^-r ^cac?=r, ^i D-5(N-18) »r^fa:ia 
atai «r¥ti ^^1 ata i <<’11131 D ^c«!i rem-<< 
faifani 511^rw ^sjl <<a^ N s^csii aa>T 
(a^cs) I 

18 aacna na atc'ra >ia c'®tfea 


faffafia awr ftw fac^s aa, ^tcaa ca'iaj 
’i«rc? -stafratnr faff aina faatn? awt 
iCOm rcras I «ia« sraa 30rra 

reras faatn? I «tat'?l •ta *ra 13 
n^icfa acar c»t ^ta« 3 rems faffaa 
<fa*l fac9i« ^1 “spr^fa i 
13 JTtltc^ia c-tca <«! nraafa faffai cn 
<<»atca^ ntca I ^la <<fatw >fa'S^t 
3T1 C3r«at^ ( 18 aftaa fa aaicaa 
arc® afca 5 rcm «a^ 30 aia aaaic?a 
aieca 60 rem faffacaa faatn^ 

sflaii 

c^N « av fe^nt«rafta*l Ifara 
cft^a 'Brnat’ta -catena aFjgr faffai^ra nfa- 
ata D-5(N-18) «fwi sftatf ca^ 
ftatn^ra >nai fca =[t I 

|%aaa iT?t cacfa ^^c*ia mw ca 
«rr«fasi *ffasih faff ai Pataca affaiaWi, 
^1 acai at® « ntcaa a^tca aif i*3 

rem «<at?l «[Sft^ ^^Cia afCW 

0*6 rcm I faf®a nfiatl faffacaa ff 
^tpa ®tf^fta ca€ai at»it i 


faffat*ta af®i 

a^tai f 9| 

(ai«R) 

03 

2*5 

fac*(a cf liT f f® as wi 1 

25-50 

ac^ ffS ’ifas’^i? ’ttca, ^ca '»i siiat'?rf 

50-100 

ffl *ia 1, 

^f®ftaf 1 awttaa ’tfaa^a aa i ®ta 

100-200 

atsstf f ca <j i 

ff®fa 1 m%m a fra Rr® ntca i 

400 

»(®f ai 10 ®fC3ia n^f fata ^i^staa sttcf i 

•<®f ai 50 arwa Jf^r i 

600 

M 75 II 1, 

800 

M ^ l» l» 

1000 

,. 95 ,. ,. 
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^»! ^ f ai »rf«f *11 11 ^ «rti 

cic^s ntci I ’ftw ftfVitif 
I'W c<rrfi Cl at*irtf^^ *ff5i^=r ’sfc^ 
«!« i?iti ^i^ti fffiti 

ftci 'i^tm *111 ^\9 Pf-6 

II ntlitlisririi it^c^rrsFtit^® «rtiN 
»C1 C*«>%1. '5t1, fil^C^fill, 

^ti*itfet^{8*r cit’f ¥11 111 
fl-l2 11 *Ttlc*1tl¥tltwf«l1« 
C'S^t^ ¥f51 fig «lf3¥t« ¥1t« nttl I 

flltfn (Transfusion 

therapy) Cliffapj 

¥*1SI’?1 «1 *Ttl1i:iT ¥[1tr?i 'flIV ll 
Cftl^f^tf CT1 Clt¥ C11 ¥C1 C1«11 

^*11 1® C6tCl1 ^1 

llltl ¥1®J ltd I 

c«if% ^tkitci>tn Prf«tif*i-137 
134 C1C¥ ftff 1*1 CfCII C*I^C¥ ^tlF1*l 
¥WI ¥d C*1^1 1WJ ®tl, 1J11 
«i^f« fenif ciii Iff I fi^im 

¥d cw5i« ¥11 ^1 

citcni «ff®¥tcii ifcf ^dtd*^fr«ri »ri^- 

«atf>i®ii 

c*ic«nitd^ 4fff® ui^ii 111 


«t1tfitfT "Prevention is 
better than cure” 

cifsf «eit ®ti «tf®fttii c¥C®'««m(t¥Jl 
fiffidi ¥W citn giti *r« ®ti 
fiitirii 1J111 fH iW'S i4ti« ci^i 
«r¥it ci^, Id1 fiffidl erf^illf 
unn I fiffitii nfiriti, ^ fiitf 
¥*i®i «f¥^i ^11 «tr«tii¥ 

1J1¥t« flf®» If I «lt^dtt^*T ClCf C11 f^i 

?C 1 Clt¥ ¥tf ¥ 1 t «1 flfn*! 1 I'St|{*fff®f 

1^14 (Inverse square law) c*ld Wt1 
^ti ejRiij m Iff fd fiffidi 
¥iiti ¥i®t« gf*r *ftfi ff cid 
It»|l1 ¥lltl «Ft» ^ifllfl® fsi^ (Remote 
control tongs)^ S^®tl (Twee 2 ers)i ItHf 
it® (Mechanical hands), ^fl^lft® 
fncn^ti «i¥r« icif »ititii C1611 If I 
«?it?i f^tii « ntS=r unti ¥11 ¥i» 
<rciti*Ti fir«rn nfiit*i fiitn? ^tii 

’»if®5|5f Itc® 11 ¥W, c*tfet« *T1 w •im 
Itic® ¥C1l ¥11 C®8fl|:j 
fid ’tfll ¥t¥ ¥1t11, ^tdl ^fsi 
*itc¥ itcir ^tcii Tt^f n^m ¥itcii . 

<41^ C¥t*r« 1¥1 ¥1% Citl fld^ ^*1- 
^ 1 J 111 ¥f»l 11 ¥11 I 





^*itMt» f^t-t^rc^ 

uj^j^ ’i’K^ Rc-r?i«rt5f 

’ft?, c^?f5f ?T^r53 ’Bint^t^ 
?1 *?ir« ai?C?i« «t«l 

«ltt»lTS^Tl ^t? ?1 ^R?? 

vcs I '®f?f fcv c?t=ir^T? 

c?*i? vtw? 

?1 ?1 

’Ir?? ▼ttfr? «»? f?t?5?l f fa, 

1^aF c®?f? part’s ^:*i 

??fta ??tcf I 

«rt? c*rtii-5i?"*i’ ?itcn c^ faat4l 
^fI5 f«tU fafla 

*ja»«f« ?tfa¥ fata »!f«i 

fawR-^n'v 1973 >itwa i9t-r 
cfgpitati «<t ftwr^la at? 

( Copernicus ) I f«t^ C’ttsilR'ai '¥faat>?t 
fiw, fftr^ ffc’®! ff'Ntsr, f¥« tta T^m- 
fl¥ta ^n? ?ifa¥ni «r^a^t^ f^ i 
f^fa C¥Jtf^fa¥1, ftff'.’11- 
fawtsr « a*fa«it£5 ¥raia*f ¥c?a i 'Ifa 
c’tlt fv\ ®t»tst f^i ^fa fbit¥la?n 
«rtat^ nta cffjtftfa^ i 

cftntf^fttn? ¥tawtt*r5 ¥ari a»iat« «»tt^ 
fffe «ftitw=ri sjtla 2f 
d5t¥ <¥Jtf^fa^ ajwatlin ai 
(Ptolemjf) s«it5wa 

a<ai ¥«r5 m '®iafa 


wia’staai ¥£aa, ^Ra? aiaai ¥?i ftafta ca, 
<jfa^ aa c«ntf«i¥a itf^ncaa cvtar fa-w 
'aaa '®Rf aetata *r£a •rraapa*! ¥atf 
‘«a^ aw*!, '-sa*Hf^ >31? ^ ca ^wtfta 

*fca <jfal^C¥ (Staf^*! waci—ai, 
’stai «tc?a fwnm s^iatata ^UU cwt^ 
cat!& ^^tfta nta ntw attsw i ^n*r« 

awta aa caa a^caw ^rtaa (Loops) 
^rt® ca«ai aetata aa ( Epicycles ) I 
^a fawRa ffjTfaf^ catafaa wt^i® 
wta, cwjtf^aa^caa ^ftatafaata a<ai 
aat^ fnca fecafa aaa« aat<«ifff 
atai cafaca aitaii aaata cb^i wcaa fa i 
ca^f 'STf'sfa aaa ata cac^ cac« 
^ca 'wta fatata aca caa •sar*-'?^ 
caR«, ^1 ait^jl aj^ia cataa aiat?f 
cata acaa fa—.acw^ a?la wjtfafsfacaa 
cBtca 11 «ial 8 ^al wrrfaf®a wit \ 
cwjtfiiaai cil wi^ffaaircat 
Utat* nca 1 afw« ^ttsla <^ta 

mtfaflfaTt 'atcatcwtfaatw (Apollonius) 
^ail, ?(fai'S (Ellipse, Hyperbola, 

Parabola) q’gfl lltfaf^a Wit? «rfia 
«itt<ati acafwiwa, 17 aia aa« 
at«t? ata wa fa ca, aia-^asrcwa aa^na 
Snutatwa ntw—atsa itia affata 

wat^ fww ?ifv|i I 

' ^wfa? ifi ®iar*faw'aafi* 1 wvai 
• f^wtSca^ la f|®artfa{5w, 'Wtl. <wti 



7U ^ fwtil [ 251 2t 


«F«1, ^1 fww 

Ux^ « fHlJft^ril^tC’T 

^t^\ I fw 'srjtf*(f«’F 

c^ilfif^^l '«*!’» '*’^1 ®f{5i Tsar ^cafin 
C^, 4!ftf ^fl^’Ttai « «fl1t^C#C1i[ 

n>^twi ft^i ci^ ’J<a| «c«t 5ii I 
«rr« cic>f^ f<«t=?-’rt‘fr^al 

pilfl =*c?i»r Cl, (N ature) 

W ve '«ii5 ^ISifscarf 

ic«f \i c?ii 

fwii fecir*i itf« C1111 s?i, 
c^t^fcia—-aiNtii ^<sfi i«r c«fitf«r^T 
fknU ffc« *»t«c^. ^11 
V* 'itci ^19 1 irt9t», k*(r*i9 
cafTtr^f^«f9 ^t«^9 

ftwtalfll 1®^ «ita ^rt«f?i 

c»(m# 

1"1Jf I 

«rt9 *fr‘6»l ^^CUtClff «ltJ 

f^ir<9If»l9«tia 

i^"»rc4 

16 1«>f ^ClfilS CWIlf«f<9JRf| 

'4(tfl^ ^IcisT, inT« «19 '0ltl1 CIC^I 

1C-H5 I 

16 1'®C9f9 C¥tnif^«t5! 

¥C9fiti-^ Cl, iriSi ftaf 

¥<R¥ 

aritf 9<ai itc« m l¥c»w 

C?f, iltsil 9¥»5 9<S|1 

¥«i:'» C9ic'aa «^afi- 

>I1^C¥C15r 'i|¥tl 

ww I c¥titf^¥tr3r-j ^«T ?r:ii 


antpir^f ftcaa <i^^^ <<¥^11^1 ¥11, 
¥tc® <ir^«fii fif«*r ir«fif<fc¥ ¥^i»i 
¥Jf i^i;¥ ^c«i ijt^rji 

¥11 Itl I f C«1 1^171 ¥111^ ¥t1 ¥iisit 

¥11 *ri¥ta c¥, fsdi c¥cir fw 

mfii 

¥1C^ f^c^l '8(C'S15 ^lt¥ I ^*11 ^tr?¥ 
iffll^tiis arcit^'l C¥t1f^¥tl %lfl \f'5«- 
citl C1C¥| ^¥1 ¥tirfci^ I <11W1 

'4l¥ l[fll -iJCl T^fk ittii 

C9, fl’UCltltl, 'Sltfl^tll 
i^¥ iHst^n «£r«rMa¥ ’jfii^i ¥a5?i 
¥Cir¥W ‘41'^ f^CSf Cltlf •«¥ 1f¥ 

in, 'ats icif^rn I c¥tntf^¥tcii 

^fisfi ^1 's fec»ii1i 

«r^tiiti1 '4'fC¥‘Ctil'i ^cii^ ‘«¥|8 

«c^i Jif^a cifici ^I9t« ¥111 “^1- 
C¥fj?¥ ^C'? C’^htlTl^C¥ C¥t1tf^¥tlC¥ 
Sj^S!? ^tcil 1<CW «C1J1 

«H fn«l ¥1C¥ ^1 fl, ¥ 

^cm f¥ ¥C1 «tf'?¥ ¥f6l^1 

¥^TC=(t in, CiSfl f%1 C¥T1tfl¥nil 

fsai I >ii¥’l?1 ^l«¥i ^iastri¥ 

C*t^^1C« C1C1 ¥8!atlf¥'l ^fl¥1 Cl ¥^ 

If, ¥t« ai¥j8 C¥tnifl¥tcni 

clircii Cl, c¥csff 

fsj'Bi^tci itici ’3‘fi'?tc¥ 

¥ici, ^\i> 

¥1‘11«fl (Epicycles) *|[?^ ^1 Hil 

faiilS fit¥ti ¥^icii nt^nu c«fJtf®¥:5i 
ir¥flfilt¥ '8l«¥ 1*11 ¥ ¥itM1 
l<<i|l¥?lltll 

c'¥tnifi¥ti fecial «i^a 41 

¥ll«W, Clt>t¥ ¥|1« «jJtfir®¥ ^K%U, 

* . « 

«!sft<. ^Itin ¥C15| C¥1 



1972 ] 

•fw c'?t« I ^*1^ 

«ijNji •^i¥r?9 antf«;r®-’i^^ 
ft«ntaf*r >ic=r 

c!8rrff«f^«ft¥ 

C^Cf ’!FC^fi|9| I ^fif afjtpjfsf 
f5i:i« ^f59|^i c^c¥ '»t« 

f«f5? C^tBtC^ *ft8C'®s?. ^r«f 
C^, C^tw f^tfetsi 

nw =»? I (1543) 

■2ft!f nw 

ntusf c*r, 

*i«r^ ^1 

cnc«i wtfsr^^^ ^<41 ^fcfli 
■« ?ll c^sf <sU?'S»'art'®f?t 
^1 ncjf c^fcs, ’^’fK n^rff- 

3|jt«fJ1 C^fs^ 17 -r«r¥8 

I 

Cft*ttl^¥t*r ^«ST (Da 

Revolutionibus Orbium CoeKs^um 

csfitr^^cwir ) cm’ic^ 

sfc? ceict^r c^, ^4wrfii^ 

"% 

«t5f?t ’fSl f«f^ Htsr I fsF« 

^nfl =^^i5 «r^HcJT? «ta ♦fc'9, f^fsT 

’ara*r ca, •ill «^f8 »ra»i. cata’fsiT "s 
^faatsf’T^ niT*\Vsw *itii. 

iTfr«a ’i'5l ?fat ^ra :»'! i 

«itc*rtcaa '<nt«r8 fan c*i<rf fa“58 

cntnra* ^9i:« f% i ffi 'Sta 

all's aaa citai ati. 


b^wifnap fa?l’8 71 

's^a f^fa n^fiaiti, «tf%ata ajtaiafi 
«<f» catJ 1543 »itc«! ^fa 
*ra c»tI ■fst’^a c*fa catata 

'tifa a^afacaF ^flwal ^aata cata'6 
aaata nta ^caa fa, ^ta*! 'sifaat^n 
•jf^r«atl 'as^fSa anatfaa ^s(f<ai 
afiatac»5a, faar c*rfi>car siff^a atwa 
a^ai ftatca caa fa, ^f<F caaa ’Ti^ 
■r^t^a c^ta^ c^tans faf-il antaafa^ « 
*fat®f-fa®fat atai fifa^^ffapil ajtajta 
“(^faaTa ’^aat'iatac* (Atomism) ajaata 
anna, •lae a'^ata n^taa cat^i *f^« 
♦faai^a afsa atai^ ^^ta fai 

16 -i^caa cnn aaa l^f^a fa^a 
at'ffaa a?cai iBruno) 'oa^ ^ranta ajtftfa'a 
cat*fifaatcaa ^'^ca aac^ 

aanfaaa ?na, ^aa cacal ail 
a^fcfftat a^ataiSca aaa aac's anvi 
«aca) ^^-caf«'a-'$if3 ca aa<a sptat5*?a, 
«ra f®ri3 aHfa¥ ^f^atna ®na { ^la, 

ca ’raifa aftatt»»a, ^ta f«f% ?a- 
^vna ^atSj n4ca?i'«i i i^caa'a-- 

««| ^fS fwfaal fl*! ^’^fa *raa lap i ^catca 
atai 8[a (1600) «aaa 5rjtf»ifii«tf 
>ftata»ai ¥ai iFa (1633) t 17 iwa 
atail fawta-¥’r«« •al aai ¥ta 

caa *«a^ '®tc¥ f®f% ¥ta| 'eti 
fa^caa ^?rt¥¥tat cmtf^faari i 
catata ¥jfaf*i¥ ^^ta 'stiscai 
nca, afar a® -f«t¥a «rasn< 

^<5 f% cna I 



iiftr 


»rj5s^^fl 'sitf tc« c?f^»i1 

»r*ff«^t!:?r ^tn i 

^<1? itc« cm‘!\ 

irti~^tc"f*itc“r9 <ii9^ 

celts ’fc»i€ s^pi ’fsi ?c»il =n i 
3^9l ^tcf ^ri c<f*ii st^^tsi »i^tl 
f^9tni? «itCf^, st^“^9 ^'^fs C^tSf 

c»Tr?9 •ft'ssl 5?11 ^iHfS'ts Jjcsr 

c«Tf«rl%fw sfC9 cnt^i f<fi 

’j^c'T? nt'sst cn^ I ff« fsf 1 cT^iJi 
fV s#9 5l1 ^sr "Si 

cstsr^ts cft^ fents T^^ sri i 

^Tc^'a »[^c?t?s ♦ifsss f^<s ▼si 
I ^9c"rcs i5tc?s scafjr ?f>«s 
»fS*f f^t"® 15 C«l 1 1 C<IC^9 

««®r'cs ▼cfei C5jasi ^c^ii r^^ft^i 
®ts ^cfs '<▼^1 ▼ff-cs c®t«»i I 

c>i^ if^c® ?tn 

f^»H «HStS fsfs c?l^9 «fl^'CS 

▼c^tcaa l^f sfmts c^r sfsf^sffej 

?tc»fs ’ISSH ntasts TC^I Tf^, PlfSC^rflB 
cs «fts c^t^r news 

slc»11 I >5;;5 I(t9 ^r-irns 

fsts w ^fs^tcas «fS!^ Wl « 

^tsfsin i 

%nc?s n^iitl w stain sHs wttnr 
^nsts ®st^s s? 

▼tew «if«r sets sftr trnn, cntCT*fft?s 
«¥ ntint nW W I '^inn csni 


ntf, 'fltf sisjn sf% ff'stes ®wc«s ▼tc^ 
ntftST ▼sc® ntes I 

?9C®1 srttnn. st^n sf% W 
vasf^ <ii® fsf%9<i, ni ntstsi 

^tentsr st% SI fsffsws efiisfsfai i 
®¥tt. «*t cs, ®s ®sn-&«f^f cit^ - 
^Sentes «ifcnts ®9flr-^sc^rs <«▼ st^ts 
®ri»is 'Hf afens n® i ®t^ ><1 sf%9 f«®ti 
<ris-i ▼ssts SI stsi c®n ▼ssts wl nfe 
▼rtc^ I cs ns ▼^s si—cnsn ▼ti, 
-filcss nt^n ntstsi sirtents «fcscn stsi 
ens, ®tst« Stas sfiirs 4csnncn cfis 
«^ssif ni, s’.ais sf% ®Tcss cm s^cs 
«rns * 5 cl c«^^ttc® ntes i 

st«is st%s c®s sFssfs ▼nil fs’^s 
▼cs ®ts ®s«r-^^c^is ^*fs I cs stsin 
sftrs ®sc^s cs^, ®tc?f stsi cm 
▼ssrs ▼s®i m I 'stsf sni m n«n si h\ 
stain sfti ▼lists cs stain sfts ®s^. 

▼rtn’ftf® cit^, ®rtss stsi c®f ▼ssts 
▼s®i cs^ I *scss sni fs 4 Sa st«n sfsr i 
csfn cstn sfnstsn^^fv sfents ®sit?'W*£n 
sinnt® «rss staR sf%s ssfts ss, cnew 
^5 swn sft cftn stcsfl ssttn si i cists 
«iis f^*r€t® ^fi« itcif mss cwsi 
stem, ssnsts ®sti ^ 1 srss iNs 
sTfts sf%s| ^ntstfsn scsts i lit Neil 
Its ennes s»tssfn¥ ncssitntti i 
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♦r«f% 

«C 93 » ^*zm wtiftr^i 

affentiftRF •riRsr'* \ «f®«<3fftf¥ 

^rsf 9 t«*r >Ttfti?T ^tcan- 

ititffear irw f flar ^zm 

aftr«Tr 5 ®sT ’ll tst *rtt^ 1 

c>Ttart c»ffe'«srtf¥^ ^tw— 

«T^« iftrcv ’a’lii 

fafii a’^a faf^a aata 5 caasr—c^ta 'sta^ 
a^a aftitaF ’raafa “saa^l 

atapi fwfawa csa ca^i astanl 
ar«a af% sfarsfl ^ftar, at^’r ai ’fli 
cw »ra cai^ *111:8, fa« at?, c^itata *ftio 
^r» car^ *ttc? ai 1 
at»sr af%a aff«*tca <a>Ta 
cn^rtisr f fata ^a 1 

arcw ajftra oictw 
cat»r fji^a « ft^is nafaFra aftrw ar«a 
aftra ajaata area? faa cara^ sea 
aitara I ‘*1 af% ‘«?tatra caaa aaPm 
aiaaf's ac®?, c«af^ aa2if% 
aiaata ^arsa atfew's 'aa «rpjia acata 1 
^•fata «?t«a atcap ca na ca'tai aci?a 
aftr ajaata aai acara. 'sta ^taafSa aai 
aafai ««a ^c’t «rataa '<aliS 

a^ta ^t«a aai aiaia 1 

«raa ac«^ af«ira ajaaia aa. c«ttaa « 
caarrt^^ arttaat^ « ai?t? atatara 
^arttia atiw a^aai ^taa wtaatani? « 
caata ^itfw ^Uta^a atrar 1 

ftaR aftra aarsta wa*3[< ^faata 
•a*15 ac*t—Wfaraa *ftr<*i '« *iitcafe 
cfha 'sit^ ?tcwi aitifc«ra 
fata atai ajtntta aafa « aHa'stfaaf 
3 


at^^atn %a car? atata ?rai spas^wta 
«rtai-wa« ca^ ara caai firrata 1 faaf^ata 
wr® aaata ^la^trai ratal « faiaftaa 
naK ^tw caa aat <«aa ca^ ara sf a?t^a 
a?ta ?ai 1 utra aj^aafitaw ?ra 
fat*?raa aiiata 'srtra^ ratal aifacaFtaa 
cara ataata a'eai ata 1 

arsaa af% at?^fa^ evta atfav 
’atifratr^ ^f5 ai atvta 'sta 

alSaf «f?f3 fa<ra atatar ^ar^ atta 1 
<«| ^tca ata?i!l '« faataa ?ai 
asa aa 1 

afs^a^a ^^ras? araja aHtt^ na^’Fi 
’Fra ca^ cat^a itt® « ftr?a ^afa^f 
fa?*fa '« ^ far'^ta catena ^rRf? faairaa 
at? fafata ^r^a alJ^ afasi ^<taa ?ai 
ara 1 *(ac?rfa arsia af%r^ a^N*! 
a>ra ^ta aaa a nta^ft? ^af*rlTtf*f f^<a 
?ai a^sa I c^r?*af«ai at? aftraa c?ta 
ai^a cara '«rara,*'«l aai ara 1 

^tra’F »iara^ raai car?, rata '• catal- 
atata?Ta 1 ai :jajata a? ^traa 

aflcaa cataa ai^ra ^af^n atra 1 ’Faa'e 
ai aata fn^ra jf^ra caa *aaai oirafatra 
fatal c?ra t casrai araa aft cal 
a?tfa^ aara «if?r?a ^aj< atta fart 
ntra 1 al «rf« c 5 t*Jc? #rrt orata etta 
fenta call ^tt?i ar«ia afiira aWar 
^tata? tti ai Bta?ta atar at 
ttrt c?ta fafat at acttcai ttCf 
ffai. tt afrtl an cart *rttai tl 
ttara tt fatjcna ttrtt itta af% %al 
aataat 1 

caata flN aw catai ajtttat attta 
ama aftw atattat tt an atai etta 
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i?ni c«if<p, sfi ^1 c^t^i 

^hr ?t®sr ifflTiT f<c»|jr c*tff 

iwnrt if? jffii itcv I 

afif'S int =?T^?5® fl I 

f53»9ti ®fti, n m 

itj acg? ilftif I 

fsar^sits 

t<t^i s!i«fT it<?j it^tl 

^1 «1 I 

11 ?t*ri- wtll 'S 1ir»| 

C1?1 Itl 11®? lf%J *Tt¥tl1T I 

«jf9Te «rtf^iti ’Fit iti 
11®? ifUi itFtru I 

's 'DitJfi citm 

ifi ir®? at%« itFtw i 

ci'i® ^?c^i itc«r 
nr?® 11 ( 

nr?® ??i ^^tnrar f?i^, fsfti'tn. ?1 
®tn 11 ngr iititn 
c?) <1 f??t? ?tfi% c®tr®i ?1^® 
ifi5i fe^tcai wc3r 'strn ?t?, if«5iwti® 
aff?® ?if «?• n^tsr 9n<sri nsifi 
fiftitn? Ill nr?® w ^tr?i *ffflrii 
?rar« citn? « n*r®tn ®^r»r, c???—®®tr?i 
xiiti ?t nr®r^a f^isra 

®t*itr?i itr®«ii| 1? f<?ii I «rti^ cntitr®? 
?tri ®t*ftr?i 1 ? fain nr?® f?? 

apitra ni?i cif?tlri?i ?®®i ciir^ 
nm ®H^?i 'e 'Bjnl in iti, '@1? ?5tr?a 
itritit? 11 ?r®? ilni ititriri 
ftnta tr® if? ii n^ it^ 
itr®, ?7®? ifn nt ®trn ititii 
®ir^ ntri i 

1fl8 ?fii 'e wti ?f®i «r^%i itffT 
fiitri'® %im i(% ititir ®im itw i 


®tfi ®^^i ®r? cin ®firn nm ®tirwi 
ii? f® 1®?—ftri ir®? ifn 
®ti ?fii? ntn, f® wt® 1 nt® n nm® 
^®ti c?tr^i ®K®J fiPtra® ir®? itn 
c?trfea n®it®, f?at®ni ^ « ®tnr®a lii 
®ir® ntit’iT ®ri i 

ini n®^i«l n ifiii f?<i, 
i?t'ff®iri® ir®? afn nr?® ®titiJ ®ir® 
®tn 1 Cl me® ir®i iRre® fir«i*f ®ir« 
in, ®ti itf?® in gr<i ?^i 'iifei 
®® ®«*f®i-?t® c?eii in nn 'll!® 
itar ni®-^?c<Ti ar®? afn c®^ ?r®3 
«c®*r ®ii 1? I ar®? aftf »a|. ?r®a 
ina fell ®^^ nf«®f®? n Rs|fllr"iri, 
ni f?'ia ®ari in!Sa ntn® ®«rna ^na; 
n<t<, m^B f® ^ta %ia i ®tai c?il 
enri, nf?l5 anal nma cira 

ntitu-*?® ina fif®icia laria ®rw 
®i?^ ntna fi® it^ ?t i. ‘iitra ?®?ti^? 
fif^i ma fifiana ?^;?ta fi® ^r® atn 
ia I ‘la ®t® if? c?ii ita ana firn 
fif®aria ifi nfi®® n® a®? ^riri, nri 
f?;®nfri ^®a in ** 1 ® n nfna i ntia 
®rn nn c®t? ina^ fifVaria ifi fi®ri 
HI <41 ilatl at®? aRra ®titciT # 
in < 0 ® ?i nt®tfl ' 11 ^ c®t? ina nti® 
ifaia f?<a ®ai ita i 

ar®i afn c®1n atitaf?® Rnwa 
fnna cir®^ fiRr^ innf®c® ^i®ntn 
fifira Rrn itwi ar®? aRra 
tfir® can Ita ®n®nf® ^t®t <f®i can i 
nRsIB n®i caitVntatain; c®t? cilR® 
®?tpR nt%f ntntii nan nwnnR 
1t®i can ml int® Rrla ®am atra t 
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m >ftf, cvfJT 

mu ifwr na>ta ?c»i nt«ai cn»« 

cafaiiir fe*ftwt*r i •ni’-cw vrtwTa ’Tt^tc^r 
fr«r, «|* cafflit*t ff 
awciE—=ii i 

^ f^Nwa sTf^ta •r«^’*Pta 

m9 f'cfet’a ra5|af-tf^, ^jgc^ 

•iHt’ttPl' at'«ll Iff I ^ff vB^ts'a f5<5i5 « 

mi •ff'ntfi ffBtwf 

^tft« nifKfei:^ ffamtii 
^t:ff *tf4siti wff fta'fi 

▼ft ftf i 

^ff«n 

ifl *rfif«c^ f^f f^Btcf ▼rwv 
^▼tf ftf^ '▼•Tftf 

▼ 5T^if*tW ‘flf ffst 

«tF»i5r ^5rt« ^ffftf 

•tft'ftf mw «i1% »ft*ftgr *fff*it^ 
(ftif ▼«¥ PffiTirTtf ) 5|^st1 f 
nfivtf ▼»! ftf ft^ ftf 

▼i§t4tf¥i Twm\ ft^ nt'^f, 

nf*twi« fi8?ii fftif »rf- 

C5lf ff^Sf f^fsiS «^f ffrf 

l'(» '9^C5lt « 
▼hr^ jfffT, fftf, ▼tF. ▼HtJf 
cff^t 'e nnwf «iH 
^tm »r"»tc# 

tf^fcftnr ^*ttn itf cf^ii nm i 


(111 JitiSff b«ni 

^rcf ♦Tfl^l vat ftf I 

'®*iw ft»itsf%¥ fentfff« f^cftn ▼ft 

5C91I tiirs Cf, 

n^^Ftfl ▼itsf 5i^=itf ff? Cfst^l 

ftc®f ft iff 5 «rtc¥, ^tc55« *ra^¥t*i 

c¥tsr ^i^Rfftf ff ^\ ft ffcjTftff nfl 
511*1118 «lfTf atf ^CJ *fC? 511 I 

Kirn'S ac^f f1%a Jf^fifff 

«r?:ft»r cMi?:§rc¥fr*r ft 

'«5[¥ ▼tc«r •iTntcsfi I atJTtffflf facftfcni 
affsiaf ft«gf ^*rfcif csrf 'S^i ¥*1 ¥t^*ft 

5if I <ii| 3F? « fii»i «r»rff fffta 

fc*i Ki^i «tf afT^fsar facatfl « fTft»(tfi5^ 
f f^t 5T*i^<fcf ^ckw I 

Cf ?tt« 5rtf3S¥ ■« ¥9l1-Cl*Vf«l«t^ ^ff« 
iftf F»ir¥, fis?af afti cf 

ffr f1 f’ja r<r««*l '«¥ i»tTft5i 

^tf«ftCf ICf—C¥t5T ’TC'ir? 

C5I^ I f:3?5| ff% *Itf¥«. ¥ 

¥i!fiffit5T 5i«jr» 5rt«i facia aq^stf- 
faWt^CWfl fCftCf 11 ¥tft? I 

▼Ttifftf a^rc^i ¥|fs 5TCF¥5r ¥tl^rf foif 
it^ttfT '«r^r9^tf ff»ii fa5|a*i cfiff 1lC¥f 
( Diffraction curve) ^¥n:ff 

CF^ff JTfCff «ic5r¥ ifara uta i <ii| ^itcf 
Ifc^f sicar C¥ta[ ai facial ¥cf C¥a!i all i 
facia ¥Cf «cifta 

c’ltcf’ftf ¥tcarf i?'rf¥¥C*f aiaia fftrf 
^ncarfr^i fa wa if faa ami; cac^^ fc«ih t 





■if^ ^tSf ’Tt^l'^I I 

«iwc«»a 5[C^, at*! "ife* acatc’ta 
a^ta a*ft^ ai ajtntafac-ia i iSfnc*! 

aatff« aNl 5t»ita, ^<ra- 

*itJ« *11^1 tiftai f^rai afca—'si^ 

afiiai ntaia aM a?ii i 

(Jitkaa c*«c5f»! c*ft^th»! ntft ef^ai 

« JtMnar fn afiial 

kTm-H ati ¥ai i 

cafe'sa ^tfa f?c»i f<f«a 
f'5 sjtsR? ’itsf =f« atf^a 

« a^'BFttiJtatcaa *Jt«5l 

ata af^ai ^f^«s'"(r^ stf®!'® csfs'ec’^ at«fa« 
aa ? 

9fr*c^ ^cfa aiiSn *i*iaji 
4faai cwa af#ial Jitst^a ^f^Mt=r 

afla m ^flca fa? ? all -tf^ 

atatc^a 'naFa^ta a*it^ ai ajtntafaiia 

all faf ^t^i ^farata ^nta ai i 
afaai at*i 'Q "ff^a aiar c^ta 

a*M# ail, a^i ai aaa 
'« att'fa acai fafa^ « 'ac«fai a"*1^ 

I fasita^ai "Sflfac^ atfaatcfa 

ca, ctti II faai caaa ^it^i atfla 
^tikai ^a. aataasli cal a^a ’^9 
catiaa at^'ttaj «fta« ai^t?? ai 
fafa'» ^lai atc^a ifl5ila*1iaa ataai, ac^iail 
cftcaa f^'sa ama f^atatata afatisti? 
afaai ««tT*ra aa>la a^a a^a t 


'ill nva C¥ta ca ^atatca astata 
Santfav ata c^UlfEtfaya C Protoplasm ) I 
®fata c^ttli 'atfl « 
arn—ill ^IfS *tar ^^Ic’® catcitsrtafa 
Hcara alattf i catcitstaa afiit® 
atna atfl arena at®ta faen 
cattitsrraa afati^ cata at ai acaa a^ 
tiia^ aif alai, at?1 'iiaa« a'^'<%cn if^ai 

ntai ata atl—»iil aa's faaataf 
afVata iias csli atai ^aai «fw®ta 

aacn nfant® ^latain a?fta atia 1 ^a^ 
nat«f fsa ^531 nt«ai ata at afnai 
c«ftclt?ftwa ^flfa n^^facnai n?t<f 
atcal ^t^a ata? caKa? naN a^ata '«a^ 
at^aail® ^afa nai^f ?caataa aa^a 
aaf^fca afe^ 1 ai| a?a ^waa ?fla- 
afS^ mn atataa®: aq^sra ai n?t<, caaa 

•s 

atia'scn fwata ?tla istlaq’Sfl® njta 
alc« afg® ?[a I ^t'^a ®tl^?ff?® nita 
alc^ aNa cala a«rtaaa ?fac® ® aqti 5 ® 
?tla calac? ^ara n?tc<a atnata ?faata 
af? «ff#a «tcatwa ^ai at^^a ? 
n%a acaj ?« fafa^, 

afatc® aita at^faai na an ffi nfip 
atcal «ti*i caaa an?, ^tata niv 
tt^i «rtcaa aif^? a«a, |^t« ^tat ata 
ai I «rta afnc® nfw ««a^ '«t®tfaf fff 
«a?li ajinta \5rata csli ?|atci ati i fff 
cal 0^1 a*^ *’1 ▼w «rmra 

aav aaat^ra i>t?i n1^ attni 1 
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^^{8 ’^r'jai c^'t*!« 
Hit'! I Sl^fl ^tlc§tcaf^ 'e ^r^cafs? 

f«*r f^n ’tjtjfla n'fM 
nfK^fwa 

I fawt^'li^rs ata‘1'). '2ljfi5t« 'm^ 
tlilct ar« C’J. ?1^£5fW 
« *fa*itH3 ®ic^T ’ft>atw w 

a>a1 at? sii, naal^eftfia »iw 

asiercatcn ^i^t§tcs>c^a 

tils naat^ af%£afwa namifl 

c»t85i« fj?af 

35t«tliil 5»c«ia ‘fluffs 

I »ceia 9iiij 

siaei «4a«i l^fc« »<ta *f«J<tla^*iR i 
cn ’ffaj »lt^tC^J caUlj- 

'tsptfn^ ^Ic'S »i^ 
•fasit^a i ‘«lai*f 

«i«ia <p« ^«s! 

•« fafg« ?lc« *ffta, sfj«i9 ai^a 
?lc« r^i^i ait^r»T ^t«ai 

91VJ ^faatcr‘» c^. casta 

^fl8at!5 c^nas »iT^Ttai aTlaia^ 
afgis Vt i caaa—aijtfaai ataa? ^tfa 
a?ta I ^ca a^ra^K»( <a?|al a^n^aja*. 

c^twa m^tcar fata® caaa—2ft«aaa! 
c^ta atwaa cat^ 60,000,000,000.000, 
ai at^ *t® c#'tS cata a^ata atffi® 
nrcf! cafia ca “t® ^ar, ^Ic® ®t?i 
'>(?ata at! i t^tc?a ‘naf-'affga nftatn 

0-5 n^c® 5 at^^a atlapa 

O'OOl I ®af ai^a *ff«fa® 

C¥ta c?twa tn-afg na na af®ttc® 


•fffaw §?tai ataj oia? fa^Jta 
atr#ra \ atscaa caac^tcaa nf«ata« 
vflHn 0*3 ale® 5 aticaptaa acai alai 
atc«i c^ta catafS cnHtata « cftaH 
«itaiitafta l«Ttrf a^c» *ftta i ?ria»tcaa 
'sf’afs c-fia «{®m als^rastfl « ; Satai 

cl^fltcaa ®tc«a a® atf afaat atc^ j 
'»itata c^ta c^ta castcaa c’Ftaain faf^l 
'sftata aTt¥ ai, cana—'«^itfaar* caUaa 

aitfifflsi ® ^fsacacaa s ca^tcaa 
af^ ^ca« g^faas fafiaai 55 « astla 
ai ajfaaa arc^ t «i3fa c«i%f c^tcaa 
c®aa «ff^a ai «ifaa‘i ai atr<fw® 
4 i^{ 8 faiat* flifaaa a^aia i ^fia 
« ajtf^faita caJta-^fttoa r«»Ma 
fsfcas rafa> aic4 ( 

Cficaa «ita a® ^ata c^ar^^i 
aa®iea alsi arc^ 1 l^iai 
( Nucleus ) ai c^!»^a aiea afafg® 1 ciaa 
"aaafu at^i f*M «itta, ®t?i 

"aef 'ifaa® aa aPm =»!<*, c®afa fa^- 
fjatcaa ^fs-sfs s^ca^FiS ^nfam^ww 
«ftcafl af? 2 i®fa fafl® a#ai tatcaa 
® «itgflca «(fcaa fipat^«if*r af«iai 
aa I 

csFfiaa «!®jia ®tca as® faffe® aacaa 
^ 'ana; ®t ?1 ®tai - 1 ®S 1 

«if® nw ^ai>ra ca faigfyataaafa* 
carcaa faaeaa ifca f^fa® alatta, 

®tai atataina nc^P ataii ^ai ®1la 

artnta i 

c^taa 'n^aat 75 ®tn 
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C 25"{ n^tJi 


5Sfij| i|t^c*rc*?f «f*(t*r t*r^9«i, irt?fi 
«Jt«l VI V I ^t*r 

floM'®: C'OlfSir, «TTtfJT® 

(»r^t^cn D.N A.), «?nf*i® 

(Jf^iwcn RNA ), filfn® «41^^ 

*X^ 

«! fen^flr*f9 

»!*l9fC» C»t£W 5»t5»1 «cni « 

5 fttoi ’tiS® ^tc’P I 

calfSsr %v '“r*!? >Tt3?tc=9i 

iif5® I arrsTTfifT 

5000 nBUtl si^iltST *ftC9 I 

^*1®: iit^i3|fr»sr, ^%cw5r 

»i'hvt9» t®jtf'f c^k»?a *r9*iti 

cmi8cJi9 wc® nrr^ i ®r»ia 

*19^ C«rt?t=?9 C^t£^9 'qf^vt^-r 

^f®il 9ftr» I 'BiTttoi «jrf>r® 5t«r^ 

^jrf»I® ^t£f, >)f’31»lC5T 

c«fif&if 'Biti^ sfp® v I «ftir 400 ^jtr*r£5»i 
«ijifn® •5«yt9n * 1 ® 

c5!t»^T^ta, ¥11^ 5r<ff® 
c«rtfBH ’•'f**! • c^Uaa 

*jtuj Ji^«r»ta '^®3i c«itl65r a'^^sjtsi i 
a*!! V ^1 (Enzyme), 

^tata ai<"pit4 4Jt£‘Ta «i®tca n?it<a 
?5*tt^a«i.ei%at *tfaBtf»i® ifa i 
DN A c^tcaa awT a'^stsT ^ii^tf^a st^aj 

*r»t <aaF *i^f ♦laatu^ atf<Fi® •ftca i l?tai 
^®3® ^®!i «iff®a ^^1{;aa awr 

af^caa a^iatata 'aT®w <aa^ cvtcaa i%®flafTa 
faRt^»»tc*r sifTi 's f^rf?® arrc¥ i 

<«aFaf®ta n«rrt<a ’r!®»iCH 
DNA ’^axafb'® 15 a I airsrv cafoi 


'■Jt na’^a af^ai <a®'“ 
4vl5 DNA asai ®ra j catena ^na 
5tfa «r^ta W ®at fnatci 

«aa^ ^5181 ca DNA 'i?g;a53fi 

®ra. ®tft ®af-4«f|5 'a®! aa^fa 
(Helix) nw^ai 4 ^ Ftfa «rvta 

^IfjpeSt^® ca f®a iB«aa<frct ’fJ®?® 

atc¥, ®a^atca a^-ratata aff®5F^aa ®ar 

’it'rc® aa 1 »Ftc¥r®a 

fac^at^a «ftcaa ®fai (Language of life) 
aai a^atta 1 

f«£atfa®%a ^Ttfa® al RNA «ia 
cafac® DNA «{^a a® 1 aara 

^tJ{^ *f?fc«fa aaatca af&® 1 
®ca DNA -ajir® a^afa fa^%s^t^® 
air® 4 I a^a ras%«lfl® fV| -asa '« 
<ja^i RNA ®iucafK«a arai w ®faai 
area? 49^ DNA «r«rc®* ®faai<. 

fafataatraa aaji « afa^wat^arfl ^^ata 

« farla catcaa '■fafal ®at 

^aiacaa fafsa ^tca ^afa[® l®a faa 
c^ta®f9ia «aTa fV 4ai f%®Jta ®t^i 
a**tfaa ®far® aica, ®ffta fsK^a 
a^faai caai iia%a ca, DNA^-*® RNA 
fa^fi^ata ^It® %<*«aa aa 1 

fafa® afar® caawt^a nat«f (ataa, 
?fa |®Trfa ), cata, catcatba 4^f® 

aat«ftaf aarfi 1 cftcaa far^ faifrrt latm 
4fcat®a v 1 cftca« ^ca®atfa iira ^ffai 
far«t a'^ata, ^®at^ fafac®a facaa 

I 

®T£4tarlt^ a^atwf^ nat<i 
nvi tijimm na^a wa alit 
'®raata 4®iii?raa£aa 



¥rfi c^tjsni «rt5>?( 

>4i¥4tfti ^tt^trr^rgcfe? srnrfsf^T spici ^ ?* 

«r»5i ?i c»^*'taF I ^Kt*r $»'t« ^ ?w S5*fiift*t 

c^sj^cirtsF ^rfcvi ’»'t^f»T ^39f f&^tk»i ^1 §*rt?it3a ?i i I’lwr 

7tf *rt'«?i ^tf liif «F3' c^, &ff5 ?^c»i »rf^ ^ 'ftt’<^> 

f^«( ^1 ^?pai 'Bj'i.c^ *ffa*li5 ^tfi 8 »i"^<«r*f »tai ft? I ^t^ 

n I •?%! c^fw? ft93r?T ^^f^ft? 

s^tc^tftifrscSf fcfj «?tcf? «rc?tf4^? -tfip ’fc»i c^ *Tf»» ’iS'Ttfif ’tif?'* 's 
Hfffrn ftc^ I ??. ’t**’ fTtntfcv f?*ttv %ii«fi 

^sStftf ( Metaboiisra ) 

<2JtC*f5 ^*(1 fi I c«tf *fft^ *>1 

«Tt9t?r—cf c^t** '»t c»r ^ ftfi 

ft5?^ ♦tft^ 

^fftm ^tsta-^Tf^tf fflA's?*! ffilTn ft*1 T'-lWf*t ®ItCT 

«fltfff 3Ttft?«i fiatf»<t*f fv»i *if«f5i!, '8 i8'®?fff 

frail ftf I "Bitatf fi’ft’*? ftff fant^fapata «if<? "S' I 

<i5| sffta <*^i8 fill I flf^raa nfar?*? *fft'^ •ffa^it’t fantftiata apt*! 

ftatff f1 <fff '®f«i ^wt«f ff» atfi «rttn 

pfsrt® ftwar fitaaf ffl ’^^affcaia ¥fr^« ^irft^ f? fl. ftfa^W 

■arifflftf ^tfr I ^alc’F 'BTtstafifl fif i «ttfa 

fitfta fl fffaw ftfa c*®, %f% f®i1 i ‘«l ’ff'"'! •fat^ 

•ttlt's fl fffac^ 'tfw fi I *if<^Tt*t *??! cftiaa <ffil fitftai i 

fftH^a ff?l cvtcf? fifi cf»if®tcf f«iitnr«f ft^fi «n?arf-{ 

fca c=ftf cfftf cf’rar ca^tf 'Wfsis’t^tcf ^ft< %fta ti^a tffl 

fff'« ft'S^ai ffail flai fta f ^tfta '•icff^ Cf*t^ 

fftsirff fcfi Itr^at »if I ff ®^f «f*ft^‘t cftf cftf c^ptraa ^tcf a^^4\f nft^ 

>fff6 t^cif fifiij cfff—'■n’tfffl fac’ff'sfcf f? i c^il ’Tf*i 

nfiw am frtfa*i ¥cai 'sitfan (Vacuole) ftw nftffea <«f^ 

fiftfr 9ffi»i fftcff Cf'R ajfCftfF farl) flai c’ft*! casif 

*ftf Wtlff fCfl <? I ffftffCl c^Hftsl 1? 

*ftf-ffntv—ftwsax «?1< flc*5 apfaai cff i 

fra fc« fii fia fftrf ff«*t« fi f|f^ fliftif 

^ na»i ffT< Cftift iftffftf® ^ftf fVftat •fft< w %l 1 t«fsf 

ftfi fixft ’itwffsi fi ftitcfta DNA lawtRi 

^Tftf fi fTftf\ *ifK ff feffcfa ’Htftlfl Cfirw 
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®^c« <fti:^i aFW mA 
c»ta fifap Ftf^ifi «im arfiffiWffa 

aifssfi »^ci5 irfcai^ I 

una^ 'ewrsr ^fc<F i 

’ftlc'5 nr^c's 

w «rH^r« <11*15 a^so 

^tf?fr c*f^ c?f I * 1 * 1 ? *rf? <ii=*f6 

c*tc?? *tift< ^«.*nr ?^c*i 

&?t?1 ^*1 C*t? '<?<53i 

?i *?*ni t«?ff5 c^tc? 

*lfil*f<B I ^jjT^ w\?3 »r9«f « 5IT?*1 

fent? I it^i ?!? c^t^r 
?f|g«^ «iit^? 3it^tc?r PfCW? 

*1^ f«y '•afjS c¥l? 

I ?*vnf?^t? f?c»f? («?F »f?t<>r? <ff% 

'« # it?i 'srf? f#f 3i? I 

c? nftc^c-f f^at^f ^Fca, 
c*r*ff*r srt!jti*r 

*ftra I 'artr^ft^, '®t*r, ^?§rf^?r 

cft^ *TfK *1 'Brt’a« sit^tafc^r 

^tPrc^ ntcai ^Ic^sfsfta *ijr5^c«r 

*?<5r*1? l?|jt ?1 ^^1 ^^C<5 

f'm c^*t^ >rt?i ntcai c^twa 

*it*t? ?f«i an f%®,f sit:Ttf?«r ?t»Ttaf*r¥ 

'■i5*if8? >r.^c^a sj«fj f»jt'« 

I »[t?i *11*1 **H- 

*twH nTmn, 
^^’ifawta ^t<5«r5ii 

ifcilS s^t'fts'i ca^fc’i? f?c*!a fatia 


^t^*ftllEl (Nerve Cell) <Pl?- 

c?tfa <ii?ftfsr *»» "atra ^c«»sri 

( Impulse ) ??5r vf?ij sf^nt I C*f%<5 

c¥ta sTc^fF? *« tfrartawa wzn 

'« ^^*if I arg;^ *ft«ta 

evtf ^^tc«iti:?ta cs'w ^fan 
*rt?tc^r « 5*t^sT ®t^*T?rT^® ’Utn 
sr„i:®t5r atw *i%:fsr 

fi?^5 ?5I WC^'f c*^N (Blood 

cell) 'wf?rcsr=T ^Ttn -in* its? 3?tc® ^tsftira 
ai^s? ®fii5i fjfn art? <11?^ Cfr?? *it?r 
®t^ai?rr^®'?nt’r ?tf?? ®f«?i *iTc=» i 
«ft«i « ?!?—c*tc?a *»®T?rc? f?*ft® 
fapjtarf^® ?i*tt«a»r^? ’TiVi-f^il^'aFi apfaii 
fawti^ai cvm f®®tc? -rr®* 1??, 

fafsir *tf®s? ?T??t? 

^ f<?c? ?im »it3 

TO, ?? fa??:? le?*?® ■aftaa *fc?® 

f®| ®ftf5i?t? '»rt« I ?t8!C?a ?? ?ft?i c? 
?jtnt?l5 *rtcsi, cn f??c? fa®t4^?i ca^ 
f? '^5r?? ?l?tct*t ?»ii ?t? ?i I ?sr f¥ 
?t9c?? C®tl?? ?t?T^ 

s?i >r®«i wtc?? c®tc?? ?c?T« 

®av*r?r-c3i^ «rr!i? t®? f?f*i?t«f® sri, 
?ft=»1 s?tl I ^?6 ?3rt? ?lt*tt? c?, ?t!I? 
sftP?? ?fJi?i nm csij ??« afei 

nfaitc? affil ?tf I ^®?t^ f*f 
®tiT <aitlj?n9 sjen ?csr? ft C?*ll I 

»ff<® «rtt?? ’i'^# ff\?i <rt? 

« iR ^®i r® ^1—®^ f??f i?t=fl 
•rf^i *itcf I ®t35i c?i? ’ffl? ?Piii ?t!?? 
?c? f f?t*i <nf f?*i *iv? ?i^c? t 





c^t«irrt. «i«sflc*r nr^^r «tn 

VI ; C’?*R--fti, c^n I 

f^ra^ci c?<ri ^ti, 

¥i’^W9 iffrsr? ¥c»i <<c*r« 
«f«inw ^rc*fa Vi I c?<ri ^rc*f, 
air*it4t tf?c» «rt^«i ♦ftfsf W, 

<jiT «rftf ’tfipi «rt^i 8^fnt4^ 

▼fir wtfl ^c'fc« I 

ffl^9 ^t*nii ^tff I 

c«rc¥ «it*ni i% cncn 
<rtf% I nf^ciF 

ft*i ft^csm f^s! ^31 fa- 

vfii wfrcf 

-rf%'3 ^^fIS 

«lt n^E<l f3E»lN nt3C=r -iflFS 

I ^we: «iW^ t=i ®t3 

?tf *t«rtrtfl 3»*ft3K33 ¥t «1 fe|« ifei 4^15 
tow ini -il c^fjftorw 

it*f« cwti orw I *fwt< f?*itE:w 
tow «w wtFf cw, 43 towftw 
•stwt if^¥ ’^twwi IwrN® f^ifiii®3rt*f wto 
€mn wfeci '4twti?3 >5t»ftr8 ntfl i 

nf»3 fwwliV 4t*lt^3fC*f W3W 

4twtcw3 *r55t w^^ fiifwwlj «wt»it^wc4 
WWIpEWI CWWW—wtv.wl C<WI'Wt^wt «wtw^ 
nf» ^tl. «1 fw*5wl «ltWtCW3 

Ht4t^l 435fW W «lWto 


4fC»ffC4 C¥«I1 W3 I >!tWt3«l 

«ltW3t Wtc?3 wc»1 

Wtf<F. «fWCW ®tCf3 ^t’fi Wf^ r 4J1 

■srwtw®: f«w -sr^tw—®3*! 4 

’TJt^S I 

f llw .'WfW^T 4 ^3»11 «ltWtCW3 

'■rf% nftfsi 6 3?^ «f5f5!® «(W4t I 
fw*rtcw «W3« ^tcis C5C3 ®W4f3 
3T3Wt3^ I 3ft3*l 4EW3 Wt^ 

WE®? WfKw 4*1^ WtC® =Wtd3 C5E? W^t^CWi 
*rf33M C3^ Wtftw 43 '«W ^ttiw 

C5E3 I 4t ▼W^ll nt«3t 3tl 
CWCWf I *1^;2rtwt 3f38f ¥3«itC3F^ «|t»lt4^ 
fwwtEw wrwwtw 3f3i fwf cwcwt 

I, ®tlt'?l 43 «f«(»rw 4'® cw’fwtw 
W3 cw, WWW5rf«-«5f WtnfWf l?tww 43 
WJWfttW 4Wrt3TW'3 WC3 '«ci I »!'9:«rt« 4^ 
wfwsF 43*rtr^r cfw ^cw «itar 
4V fW3i^ wmtwfwf f-l«-CW^rE3 Wf3«ltCf 
Wt|?t^ ^iwnri ntf®« WfC3 43 8|r»?t^-^cqi3 

C5CW «rt3'e 'arfwT ^-ijwtw wtwtwf^^ ♦twKw^w 
^31 ^31 4^ ^WW^tW 

4t4t5?t '0*1 wl Vi 43^ 
fwntfW 43 WrWWtC3¥WCW‘tWl W3I 
¥rtCW3 nftwtw fiintcw 4C» 5t3 «tC^ 
«fr WF31 33—(1) fHfe—60% i (i) 
fiin wtl^—^Kw 67% i (3) fwjrwwtn—¥t^w 
88*5%} (4) 74% I 

35t3Wr 4tW3 nr»lt^ «1« fwf«3 I 
fW^rtW t^4Wf 4| Win 3[t^r« 4^ 
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'« ’tJt^a cnc« ♦tif* I 

^ttsF ^rcnt«<ntvf=f f^»Ttr^ 

^ii»i 'S?*! =i^r?i ^Nal 

c*fzjrr»!9tcsi« ^tWtB^I 

=f!l9lt9 C*ft|tf5j?t«l« ^t*iai 

cnc¥ *11^1 ’tHt'® c*rc|f^Btc*i? 

Jliw ft*!, 1B99 ntc*1 

«l<fJl C*f=!r*T*l!:®f^1!tC^ ’FW c*ft^r 

r*!!it»i c’«t*!l ?? I c*ri^tc^f*ifJt»i 

^wt >«▼ 

f-ll!-fl»{t|5f I ^r»l«r C'39!f5 ttliwl- 

’Itssl vAm 

^sWT mfsi Tfi3t ^niwtJ! ti«t 

■a ’t't^t (Aromatic) C^^ni 

« tt^c5tc«f5» ’T^cttcn 

^*i«; cnctrMcm 

ift^ll Sfitir I <a| 

ct\c’f« ftari <rr=if c*tttt- 

l!H*lt'1ltf ntf^'® sFAC*! 1^f%» '©CTA 

^v\ cnc« i ct^^r 

70“—100‘'C-v«)? *lWf 'JTTtnt- 

C*!^*! m ^ 5t*!S!tf '« 
ctt^A t^i I 

350“—300°C-<Afl ?l?:«(j ’tiH tl<f 

aitttifffl ctwtPr^i 

350“C-J?fl •ttf®'® 

f«w*i cm m\ VI i %«f»! 

'aI tt I 

ct cifw 

^tlc5t:«ri*!nsr arRttrt 
ffatt C*!S®1 Jfti tt I It'f1lf^¥ 


ftstcA 'A^ fiffapitt »!iw (tir"i1) 

ATtt 400—450'’C «t*t*ltatt 200 ^*1 =»1^- 
Btcf tt^cstcBfsr ftPrci tt^cs?rtt«f4 
C?>n C*r^*! ^<®f3 t? I <AC¥ ^tf^ft»l 
(Berzius) *rtif^ I aint vttiB «l^?1 
ct«tfw (CO) »rc«f COO"C 

«t*rsit^rt tr^c5ri«Fc*rfl r^faFitt 

C^lk cnt*! ^«R! V» 

4MI »ft^tt*r®*. 'AA 

c^Viw 

fA§>A «rc^t 

Arrc»!t<F -11%'c^ f nt^fA 5 v 1 
’fJt^A 35f*!t5^~AffiAl « '®l|-C*irAtfA 
f^f«A AjffAntA fni CAt¥ -At A¥*i Iflfn 
tr« C^ftl AtA I ^fSCAA 
lA^ ATtAlS ^:»I td I Atf?A iTtCA CAC^^ 
njfnf^A em*m a»a®I ^atACAA ttsjAC^ 
fA’AAtf^'^1! AFCAft*! I. A^StA AC^A fA^it^At 
’fltnt^A Afa^AA A'A^ttA AftAAtA AfC^ 
«ACAF fAmAI A^CA CACACtA CA, (AA 4AtA 
Aft ^ntATA tC^ At^I^tAt^A CaW ftCAA I 
«ttt!?1 ‘At® AtAtt '•itAl ATCAf fARSft® 
AtAtlfAf arAJ i AAf®t® ATtA^A 

At^ ^ItAtA CAt=t ^TAtfie® 5A[ WtAtAl 
ACA ArtAfSCAt «SrAA CAl-f 'Q 

®tt*ff^ntA<r 'S^fi^tA^ %ttA AJAttA ^A1 
AAI A’IaIIA Ma® CA AA ?faiA 

AJAttA ®At tA, CAQpT afAfA®: 
?tt ’fItA~'?t^t®fCWA, ftCAA, aHa 
ACAtATf^®, , 'AItfnl5f*JA—it'fr®A fAf«I 
Al^ntCAA ^eri I fff AfAtl? ’f/m, CAAA“ 
AtlcStCAfA. ®t^A fA| At®!? 

tAf»<« Atifi 41 nit’fiA nmt^®f?iA 
ATAT WriAfn tWF—CAt»! ifTtn,^lt%tA 
9fjtA A «rt%lAtA ifjfn I 
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(Destructive distillation) »rni c>( 

=?® i[f, «n Tf?W'$i «r<f?i 'srif^fis 
1668 cjF^sr sTfc^i 

*ff«c5T a nwtc<« 

fsifsir fitfeurt nn^i =?rfl 

mi n« c«f nitn ni^ii 

=i1tsi nfiif^i m 

fs®® ’rjtn®r*i 

'entfeffl «ft!f looo'c 

^*f9 f?« «f^5- 

ntlScff ’iTt*i{5 ^ai 

f<fip?1 i?t(vii-.(C)-a(-i?)5 (H,0)-»' 

CO+H,. 

'ilC® 1% ftc^sr, 6% 

5»l^t3 *19 ¥9*lt9 'St’l^tail |fn *tt9 

nt*r 

9*!^^ &<if9 '^rtt^ 

[ C+2H,O^CO,-f-2H, JI xmu 

^t*l*ff35) m9 f^rstssl-Kflf ap^9 

nr99l^ ff |9^«1 91^ *lthcs(1 Vi I 

<J59t-3f^S 9t9tl 

nitn Hfi V I 

^f?:*rK*ftf4 I #19*1 m r«'®9 C9^3 

'»f’i^ 9tC9f ’njtn 

(64%) I 4(% I|jt»lf5 ^iffl ¥91 V «rt9 
lOOO’C ^t*|s{t<9t9 ¥Wt9 ^*(9 nfs- 

ft® 9tlS{9t|f Mf*IC9 J 

■“ 1 w 


¥W1 2(C) + 9f^;(0#) 2CO 
’Ht’ffea ¥t¥ ’fTtC’fS *ir9’it*l ¥t^si 
20%, ¥t>r5ri«f9 10%, f*rr¥¥ 8%, «rtft¥ 
5tJtJf ¥t^ 4% I 

’rit’T'ofJl f¥g fff ’tJt^f f^at*), 

C9*rJf 'Sffticarj? •« 'fl9^ ^f%tarS! 

9 v^JtPilSfiiii 9<{3FC*1 «T%^tlt®tcarJT ¥ 
«iftr¥jtPil3f5iJi fi<ii 5itt9 ®tc*fK 

nt¥¥ f?»ltC9 '6^:9f%*^■'•^i9 ¥tC8f 91925® ¥1 | 
9i^cn9 mv ^1991 ^«rf¥¥ 

•ife C¥l'5 f^r®! 9taf¥Ci| '^rw¥t»l 9a- 
-ff®9 %*t9 C9^ ¥C9 nt^fle I f¥9t9 

¥f9 cm\ £^t¥, n^t^r® *it9tf*ig 

if^9 9I9^t9 C9C® £^t¥ §>1?t9ft9 '«*1 I 
■ff«*9 9J99t9 '8 ®t9 ^f9^9 C9lt¥ 

^’«C9t^9 C*fl9^ PWCfl f¥'« 
4®¥®1 9l*(fV9 ^<.>1 f^E^rtC^ C9 m «st»lt^9 
¥91 ^t*l91 «[tc»it59l ¥9¥t«r, 99 <rf*f9r 

39f»lt9l ®f9¥:® ^¥f99 '^9^ C9i:¥ 

r9;i-|f9® ¥C9 9tC9 I ^t¥£9 C9 f¥9 9^9t9 

9af9^9S|t9| y 

^ f9Wt^9l £99 f¥|rW9 ^IC’t £9C¥^ C9t 
f9nr¥9 9*lt9tl99 £6^1 ¥XflC¥9 »«9<. 

9t¥»ll9t£®9 *f9C’¥*{ n59tC9 

«rm £^\c¥ c9tjf9 9f#9 Im 

*tt99l‘!f9¥ ®ir9t4^9 9tCa I ^t9¥ c¥ 

9f^9 9J9¥t9 9t^9 9R9C^ 

¥99t9 £5^1 ¥£9£¥ '« ¥9£9-£9i5 ¥C9l 

c^ihiRp 1 

*11:1 a[1tC9tr«»« «it9t4*l9^£¥9 £9 f9f^lT9 
•fifM 9RP£« ¥nt^r«% V* C9l f9f#9l9 
nwttll 9991^9 9r^'$tt99 lt»S¥t9- 
¥t9 1 f¥« 999199 C¥lf| 9 
ui|f RRwtl ¥jf9¥® 9tt¥ I 999195 9^9 ■ 
9i¥f® ^lWt59t ¥9£9 C991 ¥TC9 £9, 99- 



84 •im 12^1 ^ 

«ft? n*i'2f Cfar^csf ^1 flta 23 »f}tt*fff»iwi ?ft*f 

'« c«fT&*f ^“fta ’■rf^ Sw ^f=T "tf^ I 

I c^t^i fafis'ati ’Ilf? ^a?f^a fa®t4\ai c»!\afar?a*tr=v« «tf^ 
c?ii?t?cv '®?<:“f'Si5*i 'sts fs’soi apf^tcan ’■itc’t ?fc* 

^ I f4?i »iat»rfl 

fiiafaiis a^ai ?ta, «ca »i?'sr ^ai 

*!"»(? »r*’3[f f?:?:’*tf?« fci c»ft»i« »it5«a i ’*??« <<1^^ ^'•rtc’i 

»tj%i5 'Bnsfif Jii I *1?^- ?a¥t? c?, C'lr^ 

’iJjLf c^zw if^ f?*!!« f%l ?51 Rfi ntat^'stc? 

^1 f?a«ia ?tla i 1939 y[\m ^cfei 'sr??t^ i ’latnRi 

a?f? -4?^ *fa?tl:C?farfc?a =?a?ta ^wrs 1932 >Ttc»i ifJtftwtf^itf 

.Hi 4r5'8 wff^if fsiafa*® i Rif?’® ifa i ysl ^aPfC’® ?af^*l 

€if#atc'® t^caRnt? aja^ta c^fl’®t*f cvaftfi® SSOO^C 

na*it 3 ^-cfRc-f? c«pht*i fsife^caa *rf« ^t'i«it3ffi nt'6«i c*f:^ i af c?r“t ’^t^- 

^tatc^ f^’stfflp'^ afca ‘aaf faafg® -^fS'S ^t«i atats c'l'ta ^ftcaa'® ajaata 
-if^a RfH ^^fcai aai -fiff^ata ?cacf i arttafa^ta aa w wta m?r c»i\a' 

>5iTt? ^Icafaat? c^z^ ta "if^' at'sai fafVaacaF aatat^ ?tc<f aWcai ?i*f i 


litatsj ^’a-aa’a 

cartarTil 

f?n'9siata1 saftaarc^ia attar caft’f i[c»ia «ft‘i^Rif’®a antf« ^ta €^fvfa’»i 

atfl 'srata ^tn ^fa af^aa caWc^ ^tn ncaalta *ra ^rav «r-ias ttan i 
fca atajacf \% aaiw i lliaa «tata a^c^ra wai*aa9 aftw® 

fa«talai aj^atag 'Ita c»iWc^ ^ arf ’stta ajtaji ^ai »i«a fa Rf I 
«irtcafa fa, '^tai «rat»i Clnc^ fawfcaaift 
f?ca tamaa atatfa, cafei ataifa ^ta '**^'^*f 

af^ aiHJta i %aR^n i^tfa atari- ^af^ «11^ «rat»i ^tiwa 

atf^ c^zw «rt«f n^-i tfRafa atai <ftni c?f*i«ia f?ta’fcf caitw «rat»i ?tn I a^Rr^i 
a^ta »!ijf-fawt^ mta «rta iPtRiw '*Nti«ia cfftawa ww 
atw aift«« «t»i’5lta aftaata ««a^ ’sta aii aca wal^a fiw atc¥ »rtOTw I 

nai-aa^ ajtaji a^aata call 5fa«a i ^n?a »rtaai nta «rat*i ^c*fa 
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tfw I c»fcf 

«r^5 >rif f^v, iiy Hitf? ^19 
sTt^n «m 

^t«t*i «r^t»i flni^ 

(Organic mound) ^Jntl 

»|if® i (S}^t»i 

25 * 25 ’ ir: *it<fJ ^n^i( 

»if3:ar o!<fi «rrti 'st® 

^’l*c*n «f^tr*ni af^^snftai « 

itf w ^91 

C^*15T — 

1. nttca 



ntw nc^ 's ^!r?icn 

^f% *ftl ( l5J^ ^ fll ) I 

2. ‘at 

cw ^ <a?f^ ^ 

t*f5«f) itai 

r^faiw <<tC¥ (tt f®i ) 1 


85 

«fat»i‘^»if—‘at aa{*r« ■srata 




ls(^ n f51“-«f=Tt#l-^#l? 

‘a’flS c»3f ^•ift^tca ’tc^ 

«d (Isj*, If f|g») I 

4. ?(n—a«f»f ’ftat^t's: 

cft=f ^ C9\«c^® fw? I ‘a%1*i 

cnasf—f«t¥ti at 
Pinnacles aj Knolls «aa^ "^jar ‘tfatai 
a»ff® ai nit? fav (Patch reef) ( UK 

n ft®) 1 

5. cSfann^n «ratn '^n—(Table reef) 

■—«at «latn ftn'Sfna cn'«a 

ntc^ ni ($ f?ai) 


mtn 

3. 





Kt^ P K P K 



3fTe»ff?N3r??r 



Uk n fsai 

K—if'®t^tf, p—nit? f«^ 


U\ s 
ct^n fi¥ 


8 o 


6. (Faros)—4»fi! <f4f-l 4)*f wm I f«f4 





UK 5 f?3I— 


Q^U 41 Sft^W4 ’»(^"l 

( b- f635 ) I 

<si4m 

»f® 4f4 <fC« 4l4t*| 

^C*ffl 4fll 4JNJ1 C?4t« 

«ftf CB^I ^4 C’lt 

«iart^ >lt«fSf1 «{t8r'« »J<®1 »I1« U I 5ft41 
444 4«4t«r ’IC^ fedci f4C4 f4C4. 

^t4t8 Cntf—4tf^<fl ^CI£f C4l ==14 

C441 »?ll 4M ( 24^ 4^ f53I ) I *t^tH 

> ftcn4 ?i£4 »rcw «i4t4-4»fr« 

<441: «1% irc^l C4I4 4t?l f41 «r4t4 
444t4 I 4^ >r4 4'44f(fC4 »if5 Cafe'S £4^11 
4t4 1 4444 r4®t4l4 €14(4 f(4 «?184 

H«4 €|’»r4 4Mft4 

^*rr«^l4« *ff54'i4 I «lf4 4444 r41 4| 

4^4U(f 44 I 

Pifsn ^cn C4 44 *I^4t4 f4Cl4 «f4f€ll 
^Wfl4, S{C«IJ »{^4t4C4 

4t^“| f4®lt^ 44^ 4CSI4 I 4^4tif^fiU 

4t<JM --TlCli C?'«?l ?C41— 

(f) 'f^ls «lW4it4 »t44t«r—1B37 

4tC4 f44jt« 44^?r TSm hwtf44 

'5l®44lr« €(44 «t4t4 ’i)c*|4 

4JWj1 4C«4 1 «tC4t»fH4| 


f(*f »?t« «rKf4f *f^tw £414 

♦ftlCl f(£*r# ntw 4t41 ttc«f 44^ 4414- 



24^ 4 fW—«lt4r44 4^1T 

4 )'^ n'#(4 WC*! ^(5t« 4lC5 411 
^?t^4 WC45 nf4£4-f 441 444t4 m9 ^(41 
®-4N^ tnfl f4C4 ^fsif cnc® 41C4I 44 



24^ 4 fsSS—4419 

4C?I €f4t«1-«ltll9 5fC® «£i { 24^ 4 f& J( ) I 
C*t4 *f%4 apsilna '8ii«ff?fj[t44 4C4 

^tnfs »!"*:[< ^c4 41?, f4« m 5f«- 



24^ ’I ft?—C 14 n4'(9 


4lc94 €f4t»i-€ri^4 4?arti:*i4 ^nft?ic»i4 
§nfl ^4t4|-49I?4C*r CSf?’f 41C4 ( 24' n ft? ) I 
®f«%4i 4| 4Tt4j1 41^X4 w « 
^^«5t< ^£»f« «IKr^4, 441 f4wr4t4l 41 
ftvci 4141 444 9tt fC4Ct4 1 ®HllC44 
444t£? «f4t4“C4»ni 41^4 4 449C4 «l4t*1 

4iS4 r«4l *141? 44UC?Cf, ff? «1144 
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cTOt cw<i f«r I ^f^ra 

I ff"^f^: •ra^’a'ts •fiJKtf^is ^cicif c<<r, %Bfi 

<2f3([t«i »{'<?liB wc*!"® c^cs ntt91 '«»ic'r"r ▼fc*! c?ti c^, cn^tc^ 

?nrt^ nr^rnt^f ^?c»i (Depcsidon) 

fe*tf f^rcf 1% 5»i cnc^« *ftc91 »it« ^ra i tt’f aftl^’ata 

«iNti c¥fs> *il^:« |lnc» ^rrntr»iw Wf f<FW l 

vca 'flci fjf I ©ta^^csfa ’Jtcaa f<pg nfaa^ii a^ca 

N?at?‘JTa c^fcai sia i ¥aata c^i atrasr i 

a^art^ 5C?f8 'sfwat fa5it4t '*aa^! i!> ^ra (n) »T^src»ia ^nVim nlaa^si *1 «- 
siiaffl «fata cwata ah at?—19L0 ntw ^ti. «. ®Ttr»T 'Af 

•iracf^ ?.t«srtc^ «iar*i ^cna afai-a?*® artan 

?w cat? facaiiia I . a^wai f^fa «jfa^a wifafM c»i<isiaa 

(«0 ^55|fif a^at?—1880 ?f'5^a^tfl ^aa-?! •la'J a'la ^tc?a 

?tc*t car. car', atca <aiflS a[^5a a'sattaa ajaicj? >f^ai5s c?ta aitata 

ifsaa fcaa i fsfa '■icat^aac? ac»i aca caa i ^ta ac^, a^ai ft*! 

<rat»i ft*r »?ta '®infa?t^ 'S[f^c*f caca fstc’^tfaa (PHestocene) Ra^c^ta a?,¥^iaa 

caa fa i ^fa ac®, aWa^iwa c?ta faaf^« ^*ffa®a nfaa^a i ai^ f^a^c^ta ^tftaia 

^R^ffaa ,^na '«rat»i ^tc?a aaf® >rf»Ta^£aa <aaf^i a'? aiif-t afca fata aat? 

^taa ^ca *aa^ ^aa f?c? 5 f« cat® a fa?® ?a, m a^atcaa ^&afa®£aa a®a 

afcf I ®rca cat? ®rai ac^ i aaa ataaifcaa ^faatit's ma’? 



3a^ 5F'flia 

fta^caa 


a^caa ^x cff I a:a ataa «acaa afii- wm ata i afacata ^Pffta faf®? ii^a 
afaf t^atf *<ata mnin an c^a^tai «tata-aaf^ ?ti ati >« 

«¥llf VI I cFlcaa a?t^rti®a >rtaca 

<•1 artaita n«» ^at® atca n<^ t atiftff cbIth ^tat® 





88 Wif >« iSwrn C 25«it 2f 

-<§^ ^p( « «r^t*!-^»rf^ ’f*!- ’fwl ci?%n« vc*! *5?^ sMtt^iw 

fltti ststwfl (Truncated bench) isn C*H sif I 

( 3ij^ ^ fen) I ’w=?nttsr >!tn« f^f«f ¥Cfl 

■fc*w «t*f*it3ii Av^ Jf5:iafc«5« c?<ri ^tc*f c^. ‘*icw* Ma- 

cnz^ <rtf^ I ca ?Ta «rat«! 'sTtfa® c^r^fj ^ri I 1923 >Ttw vffa^. c«5f%n 
f<«!, ^tfli c>T^ 5f«tc^a «rar»! -stcna ajt<rjWl*t faf«i 



^ ^J5<ai Si-icrpT >?3rpfi^ 
'3fCcsr^ 


3^K A fsar—c»rca 


^-sJT ^»rr^ "^HsT ^a '« yf^arfr*!! 
^iw §na f?caf 

«rtt¥ I ia®tca A>f «rat«i*«rtl^c« 

*?! i?i I *tarsfi « :^®5T «rat8t- 

«H^taa s(tcara ^FasTt^t et^twa 
c?i«ri>a csja (3^^ ^r fN) I 

!%*!< fw« 

<!^ilt^q5^ii <jia faa»tai a»ii ^ici ca, 
ir<^ta 37 a c^fwsfa »r^a«1 siai 

^*tfair*ia n^sC'fja *?g a»?i ata 5fl i 

fa’®*ta«: f?*i^i:5|a 5|t»ta«8:»i «rat»i 

^r 37 -nc# c^t*r <f*it«l 

♦ft’*!! ata fi! I ^i*la'i; c^faK^nr 

naVt vca aft^ri ca, ^tai 


^«at«r *fft»itRi ¥ta 'Sta 
The Coral Reef Problem* «f^M I 
«*l (srea f^fa 5ft5fl Rnaai vea 
®tatlcaa a®at?c¥ rf|T?t nfaatfSf® 
^t*tta <ira*i ¥taai f®fa «r<« ^tir 
¥a¥f5 a®atm «r\*tftc>ia« ¥tc«f iitirtsT i 
^ta ^nta*i ^aa a^atcaa ^ 
?rai aiam^ fafaar sraata aq1 
cac® ntcai %x% ^fi’rwrif ftta 
c®^caa aasata ac® ntca fa i 

'ita artaita aplt f^t^caa afta *fipca 1 
7?®aH «fat»i atena w®-a<« *7rif* a"^‘f 
«tia fei(atfe® aa fai *it-rf atai af^, 
^^a^faaic® a»^ ®c#a 
ata I 





•^fwa - 20 »itl»i fe'sw 

*f9*ff»is( »Ttf}« ¥lc#j'rt 

9im ^f{5 wc*ir 'jcf c^<ptc«f « 

»TC»T *lt*r ^tc*? I 

^Kc^w w nfirtv fsi 
■-i?f cf, «rt%fec^f 

«t<n 1 ^«|S'«?! ^c«ff 

B\% 5«it5w Tfirtnj »5c«f 

ffoR ^«.pf'«i- 

=»mii «ft%« cnt^ '« 

^»rrc5fi I ^iS 

^cgr 

?f|i3« ai*® 'fift%Cf ^fffeci wWl, 

^HClt I f f«*l ^«.f¥9 ’»^«P f^arth 

>r^ I 

^c«rj, 

9!«.Pr« ^f*TC^ CWT,'"TtC® ’?tl?«t 

W^^afTnar aRt® *fttf I 

^®®t| wtw 1954 *[m <rfii5 
caj afaf 
caT«^« 

nWv ffi 41 ar^ ^r® 

*f(W I ' 

fe. Itlftn^r 18«R aitflf 90 

»5® ®»\t3 ^JCT 4« 5t»lt*r i <t*T^ 

®t«r 4r< f 4t 

4 


*¥*f 60(g W 5^^»itcsr 80!? 

6t«l ®tCf I 

• «ff® ^fHr'Qsi *1®^ ?(««» 

4^i5 nf*t 1%rm f®® 49 «w 

>f?w M I afi® 

^<>fn®fSc® Cft^ ®91 tr9®t9 I' 49^- 
®tC9 4fB ^®f9 ®9C® S5r9» 9tr® 4rtC® 

»lt!?«9 C?c^? C¥t® ^r® af1 R I 49 
C^t&9 ® 'ai®t® 9?ntr® fH^9tait»fT ®fltl 
5t^, ®t«*f C®«f?J9 a|t5^99 !f1aH 

^^9 aRtf ( ' ■ • 

nWlSfl' aitfil® f%911 9T9®t9 €9t^9 

nft9'^5i^9? 4tc9t®:st9 m ^«ic® 

?C9 *rt"Hi5r® I 

I’i -.^ 

■ ' 4f*t 4^15 ai‘^< ff®ai 

4ftatf9¥ ait®«i 4rt%9 C?t5 aflWl ®I1 ^9 
®W®HT®91?tfl 

9R99® ®tC9[ .®tC»I 3I«t»rtf9® .!^9t9 
*f® ^*f<aflT5f9 ^fa[9 

CW® n^rSCf 9® 9191 I, »ff9t9 9®*«9r9tf 
«f9tf iSf9l^ 91 C^iC9 a^Vts^® 9t®C9 W 
t9rt9 «1^f®9 CVtif; ’5f^;<J^C9 ®1.-49f9 

'*tt«9l 9t9 ' 911 

9^tC9*®t4^?1t 'ar^t®t«9 4V-^ai^9tt."f 

9J9 ICVf mV^ fe*ft9tt99 a|ltl9| 1 

C®t^i - Cf 5^9 <®19 
mt^fizi 4^ «i9at9:‘aret9ir >i9t9lar 9rtt# 
ftf«n ®tj fcn ^■?c4?^99H9 ^99 

aC^ar.^CVN’ 9r»r «f,%9 >W*IX9J 



90 




[ a*;*! 2i 


C^'SII ^ti, ‘-51^ c»T<rtw c^1^ '%f% 
c*fn 'il’i'i "S't < c*ll 

iTt^atn? fi'ci 1 

^«.r*fC'9?I >i?t5^ StP^Cl 

I >1? ^5i»ftf®?i *ir«rj 

«fTt?c»i«T « ^t’rntsk*! =?n<1antnT 
«r3if 5|t?tc«rr (bPfmi 

>T*ii c?r^c^ ^rfeci 9t^i I 
nftna ^Jinif^'eft ^cgrt^sta 
^1 ^^T»ta •fs 

n^trsw *}a*ftf® f?C9 

ifi >n\ Ji>i 


i5<fHc'9? ^t?*[ nt*i5T 

¥#t I C?t%« »*t 

«!t¥tC3« fl^^f ’(S w 

?cfl *tti ntw I 

®ttfn Jflvcifl cn^ iiii?c« 35*'f^'« 

«»1 I 

«>i^, c^c® ^ ?^r« *Tif 

»ft?r ^tfsf ^«^fn^ 

»rsi’3t« csni cwc? ^tfi^ ^vPrt^sa 

’itsiic’i? cats: I sFts«i 

»»t5ksa 5i«sr*r'a c*rcffl 
^tf tw I 

^^1=: siw fW's ^t"tl *iti'f, 

?n sjt*f<F- 

srn^tw’J m9 i ®c=t 

®!i»iWsc*f« «rtst«i5r I 




W5f? Ji"vtc# jfttst® 

c^c^ ff <irf I c^cf 

^iia ?R®1| PWI 40 c^tls f^t»itft^ts I 
«fl| 4t^fi> «rts fstftcii c^r^ 1080 

»i^‘ g[5 r»ra c^tw ( 9#<ircf 

^R^c® 2247 Rc!T 1 »T*ttsf I 
>3tc^s ?jtj}t< <yR^« sfjtJft^ 

C<IC® 620 ®*l I oi^tsfSFt? 

riR^s ®c«s csn 80 -i®tk«t? 

I 'giapijtj^ ff'^ 

Its I Rfi c^ cut?? 

T?i ®tr® Rtfl stti5»r, ®t« «tf®R^€ 

R«*i Ds^ ®R ?r»i arc? c? 

Rf?R® ??, m nR*iti arts >rsR i 
Rif® cs®ts-csfjtf®Rsft ^<3ftsr 


n^CS^I *tSif®S ^9f® S?t?H «lf^' 
steers ¥t»r Rwt^si fff c«i\f*t¥ 
wj ¥wap, SI war? '« ss^-- 

'S^®str*sit« ¥Mi 

S^scs ®lts^s ¥5C® war? CS SS9 
css, ®t 7 Rs1s <«¥l8 C5tf 243 '©S 
cs% I ^tf <<^t'9 arstR® ?csci cs. 
7R^ 'SS^ m9t0 ar? csRf Rct cstcs» 
ns^ar? ®ts ^c^i R¥ Res csttsi ¥¥- 
arc? ai¥ SICS ?-sts S!^ '^d <4?^ ^-sts '<??? 
sis I ^ts fimm '•♦Rs ^fssls ii68 
Rws sstsi ^ arc? efts stsjsfss^css 
sjtSts csli siaFar? sss 7 Rt% Rffe- 
s^ ?s» «ss^ ®ti <«f^l Rf fitssi 
esse® ntl I 
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'•TC’ivtr® ^ tf ntflf 

cHz^ ^c<r-f car'll ^tii 

ti3FJrc?w ^i^i5'aw« fk% 

?iW!(fsf¥ fe*rt?t*r ^tr^’irs v«i w 

fricf I -sitf >Tl^¥*tc< 

Ffn ?F?rt« ^mcf I 

nfisitni nMft^ c^m 

4}c« f?c« ntc? s?i 1 
*i^r-r »r-rc^fl c-rcf? f^ct c«fjtPsf<«f41fli 
isaFSfcfii <^JfNts*l c^vt? 

«tn 'artf^^ta J^rasj—300—400 r®.f c»i(%- 
Ciif® I "sta i2fc?a '^faiisi^swa 'arf®- 
aawi, ^c*ia§c5?a 

5rr«fl a'w gaar «TBca af*«r^6|fl't 
ca'«ta »i"nc# ^raita i 
«i*Ttata*i ^5i?caa5t« ^tcna^ta*! 

al’i5'«s»i ^ta ^icacia 
vstn «fcata c^ta ^'aa nt«ai 

afa f=f I 

c^csfai 4, 5 6-«a ^sj^ailwa a^c^i 

^ifarc^a atntaf^^ >i*^c^^ ^nr «ftai 

C5ij| I «jfcir *iC5T ^cafit*!. -iif -arc^a ^t.a- 

ateata '^Cf. 

(5^11 '?jaF<irc?a «ttai?t«ata 
’•cfatta^ cat I caa^caa ^m. 
-i^t^ciae afi} ®r^aai*^ '«alxf i 

c«wai-7 araifipa «?si>raif4 

btftca «cc^r<F «caiat ^'sa ftcacf i '«t 
«laa tiAflS «t 'srta «ia«aa 

vawt I «itaai a<it® ntfa ca, aatati- 
ataftc¥ ^aa a*? aac^s atafan i 
‘ca ^itn '»tai, a^ni »ti:a ata, «ta 
ca^ fe«tn I mt ^tn af a^tat <ffa^i:« 
aaa ntitcai a«a .ataf^a i ?f«ai*v ^taai 


lac's ntft, ^aifca ^aa'saa a^^a 
ajtata I ca aa^ra «jiaa aatata acaci i 
c'«caai-7 cntf^cat aatfta 

Rwfcaa '»rfa(as atwi '«rsT« ^rfsfa 
«faata acai ^’^ aa* fscatfa&ta ica aa^- 
fiipa (at aataHatcaa at*rai*:(<at ’af^ai’^r 
! at «if^attaa ¥ca 
'a«raata ^a®tfaa sar awes i 

<9ai<arcaa ’artaat'sai 'Bisrs a‘4 « fesat i 

aa^ (®af—-at ?ii5 4caa 'fjstfifs' 
'«a^ ^aratcaa fs ^\z%, 

afa vc»i at ^t <«caa ar^iat^afa 
nt«f4i scats? 'sa^f^i'a aaf^Hatesra 
'■Ifsaftaa sw '2}ac»itcsa aasa "^cis 
srlBq (srcaa %'ga sacst faaca i 

«Ttaal ati srtfa ca, faait caaas*\ 
cats afai caata aaa atsaifta «itast«ai 
«rta ast asa fs»r aai stt?a aWafas 
^atata« ft»i 'Brtas^>{ ^?c^a at>Ttafas 
^atafcaa asi atests faa^esra atati 
apa'a: ^atas nfaa^a at^ts i caaa, 
aflfS(jrts ‘*st'« '»i%«fa cat 5twa 
'Bias^a 'Bftast«ata csta ait^a aat< cat i 
<jfaa1a Bitast'sata *tfaata sifartsra 
srtts I fs« '®3S'5tcs fagata «if%twa« cat f 
s^nfa w^esa caawaa §acaa ^tnatiil 
istnatsfa csta ca^^t i 
fsf 93iijrs ‘aatai 4csfastaa—caaa 
aai ata ^satesa cmi^m nlra feni* 
atcaa sat t ^tewa «tffs a"at# sttas 
mi 'sttsi ^fa«i ata sfa, >at cam 
®*flTra seal‘as attsa *Tftata fta ap^s- 
fs^f ^apatesa a(tast«ata %*(fawtc*f 
fsvttafs attf, e»[t^aca artalwacsta 
nfasti ataai cat i sssattfa afta^ta *tirs' 



1Ml 2» 


I ^^**1 

>1'® C^fsf «fttt?l s«’*ftw 
I «?t*i«i '<^«fi w® ntfs ^1 «i 
«rtc*r?( ®f>*( c>¥sr *< 1 , 


n® I 

f^CT '9#«ci5?r '« *[ic*r«r 

c^ vwci,, 
'9ap€iiH 

f ca at«i JJCii I 


( 1571 - 1630 ) 

( 400®*? fe*( w anst^f^) 


C^t«!lMn Cf*fJ»!ta (Johannes Kepler) 
c®^9i (Weil) 5»nca 1571 »rtw 
27ci sj^ir^*i ^casf I fWTa 

« a^hii*ta casn eita m ra'aaa'a 
«(f«®t I ^*i=»Ntta f®f% T\x^^ 
*iwK-fawt^ « 

-ar^siai^a nf^’^caia ^tf^^FtM. ^la 
^sjN«sj I ajf, i?ar m*. dr^5?«^"*ta 

^af*i} ?tf® « 

nf«c®ai fait* 
4c«c^^ I -*t^ca’»p«i- 

tatni M-ila«i1-<i ■5^ <ijtajt 

SPpsilfl ^c^lifta (Claudius Ptolemy) 
c<tc# I M ajian Vifk f«if*fai 
(.9t«w af5fr^<{jt5® Almage8t-u;i 

1*tt fwtia M®t^a m^ fi{iw 
5« a^rl'i’f^ic® 1 

*?Sl Almiigcst''^a' iaf^l 


c«fjtr®faa8tti«a 1 

'jftf 6W, '« at^tPfa ’if® 

>« 'araf^fe >jacaf ca amJi 
ai*r« naa^ ®tr«i ®i arstf^® ^caoi, 
f^i .^fa ajt<rJl c^tntf^^ti»ia 

(Copernicus, 1473-1543) Mai «Ji2|.t'« 
aw . acicf 1 cata a®atfCf 'a® 
.ata^, aw c?r^i ^aata 
s^aDa tawtcaa ^ta ix^ *tt'«ai 

atta mi 

«arc^a «lf® « «ra^la m^x% 'a®! 
a-'aw M^n aarta ^tw, 

awl ca, f?a m\ 

•ti'^tiia att’tca' <iia«f^a ®ianta afat^® 
at(*ita «aa^ aacaa faPM »raca ®lwa 
^«iwja sl^Tffi ac^, aKrt ^fVat - cm 
%ti?a ai[«ita i nfinfr® f^ai 
' * arl^® taaffi atMt* • . 





i».nitnc^ <ir^'«f*i? «tf« 

«r<t^ >i'?5 ^fs 

(PireRt motipn) 

r^?if «}f^ (Retrograde mo¬ 
tion) I ,^It<tJ1 m9 

I w, 5t<i- 


4? '^f!8 

(Epicycle) * 1 ^ ¥19, «fti «!«- 

C¥Srf9*5f f^t¥t9 *ft«r (Deferent) 

5t9 f?C¥ C9tJfl I C^^^ 

C«ft¥ CW«fC*l <ifC?9 »lf« ^t9 

c¥tar9 nf«3FS{t9 »rr»—1^-1 

f9*f?I^S f^C¥ J!'?9nfC¥ I 



c¥n 


RI¥ ’3«t¥t« "tCl ^i^4^ ¥Cfl 5|^3f 
<((6-« ^¥t*( C«rt»T¥l5 (Celestial sphere) 
21 ¥?1 ^Ca I f¥¥ C¥tsT 

-31^ cfBT; ¥ca nw 

catca, 'iiala '^s^c'ija '®ta^Hj ^'sal 
iia «iaj|? ,¥t<taFC« «ta^ay 

•iff^if^^ ijai, ¥aata ^im 

WJ¥, <artfa i|5. 

nf^a cat^ ¥»ia[c*r. ajtaji ¥5fiia i ^ta 


U\ fsc3j >!tcnca* <.‘ac?,fl ’tf^ 

cat^stcm acac^i p c¥ta 4¥l5 
<3ja (Superior platict), C c^faf^ 
af^a '4itfa fanft« fsrc^ nfs^lla. 
^SfsfSa Cfar C '«ftata 
#ttt«, lac¥ ^faftc¥ nfa3Fai 

¥ta i_ ,*iit 3tf®a caW¥»i acn 

'ir;#i| <5Cai caWa fanat^a^l 

an*! 'Sis[{8i fatfl'f caai atca i 
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nfsa sfiNji 
I 

cw«ri c^, 

3^51 Cfl^ 9t#f 

('5^^(»[:^ ^a'5 ^<ct'^C*l 28 48 f®i^3 

%J si1 r *IC« 

^^jt’iji ^f»> ^t«i9l <rcfl fill c^, 

^5 ^1 ^5nc^3 c^ar C^ >i^«ri 

« >j['S!5iFt?t n39ica<rtf ^ntf >rti:¥ 

( r^ai ) I > 518 


125-r 4^, 2« 

cf<li ^tf «, f-Offsiw f^'«f« 

i(4tf '« f^tfC’TS »ftf8 ’TtWT»‘5< 

fl»t I C^ttCf ^l5 f^>JI *\**lc^ 

P f^’<tn f^»i I '2}^*i«;, f^Nflf f^'4 c^ar 

nf43 c’Tt?^ <tf^n«r 

*f«ri 'I'C^tfarf 



flat 

li-’jNfl (% '), P (IlfIs «f^"V ^«f«tt^ <ai^ i 

C C' ^(irti^c*! '«i??|c'Sfl c*»ar i C («4<> C'' 

^t«fwC4F ww I 

c<ic? t5 5CSI ^fSfl >tcf »it*i«i3*3i’ i 

^m 5rti ^t<(t? -src^jv 'irc^si «ji| si'S’itf «rt^5«f *»«fi 5 C’t« c»itcf« 

•tf«!?Nt« ^C9i wcf ^fl'5 ^tcii ifciff*i m. 

^c«i isr^fSfl '^«ic»iy« ^5 1 «{«« 4ti[ cTOWfl *fw’WC'i cf t 
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1972 ) CTtftwjr »ir=s 


«fsi fsr =11 c’it^ 5?rt«rjrt 
'»tt^ ^ I n ^jNn ^casT 

c^i*rtf^¥t»i. «t?n "T^^lta f?cv i 
4ririf'a^a •r^ftc’itssii 

^?a c¥tntf^4t>r c¥<rc»j5( car, ¥f*r ^fc¥ 
«iia^ '«r?ft9 'ir?«f»!C¥ 

Ftaf?c¥ ^f^1 ;?ta. litiJcsie 

•sr^'sfta »rat¥ can 

9^ ajtnii ¥ai ata cn ajtan ^c*i^a 
f-c¥far¥ aitaita cbc? 'Bita« ?a i 
«fanj cftntfa^tcna ac^s jjfsfna 
nf^na f^s usa^ '^s^cnia 

ajNji ¥aata afC¥ f%fa '¥55C’55a« «it3Sa 

facaf¥C»ia i ><1 cnhc^fs^ <ar?- 

«j:ta'^;r, '®tc?a 'd^cnja ^ta^ar, 
a'^a « fana^^ nf® i^^-stca ajfaii 
¥ai ata l 2a^ feR a¥*taci?a >t’§a « 


nancaai ata artasitt^i 

¥acf I f¥¥ 'aaf^'s 

?«ita a¥n<ti:aa at^tatRa nca <<¥l5 
(Loop) ^asfa aa I 

c¥tnt^¥tcaa catac^fara aif# ^caa^a 
f-c¥far¥ naff^a can aR ¥cai’« 
r^fa naif^a arnR C¥ta 

¥ac« ntna fa i f^fa «fata ¥ca 
caaft« ntcaa fa ca, « '¥¥t9 ■sf^ai'n 
n'»i^ ^c^a BtafaR catn i 4fa a'^saiw 
nc'^ ?f’?, faaa ffe^tatai 

'siafiaa ^ca, c¥ta fsfaa ^na 

f«fa m srf^lla ¥aR ntna fa i < 5 faa) 
afa ^t<a ■ 5taf?C¥ catca, ^n c^ta 
c-sfitfina fasffij® 'sftRta nf^a atRR 
’jfaala faa¥ nf^a a^a §«* cafjtf^iaa 

'Sjcnaaajfa'® (Aberration) ff|^1 



’jfa^ (E) afwa (p) ¥wa faf*a aan wta ^itfttna 
ntn ^tcaa ^t%wn caatcai anci i 5^^ caR ai 
^a?ta awc*ia fana^aj i 

faniTt^ nf^ aitaji fai fnn I ^faa^usa^ a^i facna^tn fatn ai^aitajif® 
a«ftna ^na at? ‘aat *w«w a^afaai anst, an ata i ^rtata asgna faf^i aran a^v** 
«taR an am, awn^ra •a^ nan ^Pann nta rf^^fa ftfia aiaatow mw ^ a^anw 



06 wm ^ Nwm [ 25^ 2% 


(Parallax) 

'ik^ I f>'a »ii^ ♦ffii^'^ir 'iju «F*i fi c^. 
c^ntf^vtcsfn >T«iw?r ^3jntf«?i wt«i 
^^1 ?9C^1 >i?!r f%»? sfi I «r^Titc=»« 

'«([t*f?i*f8»f^^ *ff«=Tt^ (Bradley) 

1727 ; ^t<r fji^rrt^ 

t'^rn*! (Bessel) 1838 Ji’PCai? 
nfla^i? 'sitfa’Pfa afca*? i 
»rac5C5 vul c^r, t^t^rtf^’Ftcna 

c»i\ac»f?f^ ®£^9 

•ffa’i'^ ff»i, c’rcf’j «tai -tra*! 
sfcn c^tntf^^tnc^ 'Sta f%t« 

atai wffWHi c^t*flf^yf'»r 
'«> Btcna affcf 5(f« ^afT« ^ca=T i f¥i 

^ta *iial? 

4a^t-f ^ca fifnflw i 
c^t*ttf^^tc>fa c»i\ac?Ff!af 

^ata «ita ^<'*1'®!’?) nw wr- 
’?.^-<sri?a'a^ta «ff^-srfP5 f«ca 
fac-fa^tta arcaaii ^ca^r tt^ca*! artCl 

(Tycho Brahe) ( ftc^lsT C®!»*ltC#a 

^faat*ft.i ^atfta atsfta «if5^£»5T f®fa 

«ttna (Prague) ^^ca 

ataaf^a ^tfsii fwsr ^ta 
28 aia aca <sr£fa i|f®fafir ^aait^r 

aia^j i «r»itrapcij a'ai cat® 

*itia ca, ^a^aF«taa «itraf® ^a fa i 
Hfi kkfi '®iit® ca aa a^^rtf® ^ta 
afaafafta a^'sra ’atafite^a, caaifa ®aa¥ta 
fata ='}^tt’t«Fi ^a® '« f!r^<> aataa fi«t i 
<4nfn ^a« ataa ni^tcai aij »itf« 
fff ^tk’rt a-a^aja ^ai?ttaa »iaaarfa® 
c^ta nfta^aaat® *(ttiaPn «iia<afat® 
®t«*l afa® a’rtaia nfi ^t^t»rta 

wa aa'i^ia *at fan^a >rara(f c^ta 


ataat^ fta ai i aa cata ®ta klcai 
fait® ^awa ca, faasi^ fia 
cvtmfaftcara caVacafwv a®ata t*i • 
caW<an<. aatai <«’? 5»^a a®ata tn^tfaa 
¥itaa I ^ta at®, ^fa5\ f^a *aa^ ^ e 
53f *ita ^fal^a Btafac® carta ( 

f¥¥ ^^rt m i®r¥ta *rta ^c^a ®tafac¥ 
catrai kk^fa a®ata afa® ¥aa« 
'sr^acatar 51 ®atPt ¥ai cat® 
atta ca, tta a®atcaa ca^ta ffa 
aat< ^awt^¥ ataaai -a^^ 1 f®fa 
a^t^a 'wia^ttaa »(aaaif5r® afaa^a aa 
f^ta cata taa ¥aata arty a^ffaa aca 
^srfa csfei ¥£ac«ai ®i ac^«aaa 
^taf ata ®aa^ c¥a»! fifa ^afa^®* 
f5iaitc¥ '•tafftaai aijatai fuata ^aa 
fa^a ¥tat f®fa #ra a^at? 

¥aata ¥caa fa 1 

^fk¥l afa« ^ta ^^t%taa aaca^caa 
¥ac¥ aataa ¥tt«f atafc® artaa fa, fai 
ttfa §a® aataa afca^a fta ®aa¥fa 
^aata catfet^® Tai'a aia^ f«fa ca®fa 
aal fafaa® ¥taftiaai kkfta ^^la 
aa ^ta a^fa^ catfttaa c^a.ata ca«fa 
fata ?r^f?a ataaai ¥taai c¥a»\ta4raa 
cac¥^ C¥tatfaftcaa ca^awfar® a®atca 
i^taffcaa 1 f®fa ^atca <1 a®atat¥ 
atfaf«¥ ®taia f®f®c® fifata ¥aata net 
frfta ataati acaa 1 . nafea^ 
cfa/itcaa ^awtfat «i!®®ta ®«sfa®ra 
nata ar«ai atai ctajafa tarcaa ca. 
ettatfaartaa a®ata afa at* ®t^ca 
«f^i5 ^ftaa ¥tataa aittra wrtfa^a 
^aia fa<a tai atii nk f^tfta tai 
atiicaai atti 
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W72 ] wii^ c^tlwr vjm 


¥<T^ «i ^t¥ I s*w»i<*rf «rf¥ 

780 f*rsf *n na f^*tl\¥ f^r¥ 

»ll¥ »<i¥t 

¥tPI (Opposition) I s|*in« 

'?^C¥ *tRap*[1 

«rtf 50 I 

^ ¥T»i 's ’jR^t »f«¥- 

«<rtl *I¥»5 780 Rw 

(360+50) RiTl Rtltll S|¥W 

^ ¥t*l ft'^tWI 687 I 

687 *r?r ni *i¥»t #¥- 

•fCM^ f¥W ¥tr>I I vs^ 

CHZV ^^Z^^ 

qrj^ ¥JtRf¥¥ R<I ¥f1 

^ ( 35lt Rai ) I 


Rtsj^ ^?r sr¥!i«R9 >rtc*n:¥ Ktwi wt^i 
R<5 v?t ^t*i ^ w«f5nj¥^^ 

¥c<fl ir«fTnrti ^Rfsk^ht ^n% (Time of 
transit) (Declination) 

cm ^ Wtsi« 

R<? ¥11 itl I <ai«tCl SAM SBM 
C^Hll ¥t5^t Itl I («¥*? ¥f? tfR^tl 
¥¥n«{C¥ 4fl5 TS 111 ¥1 (¥[t>TC*1 
^■5 511, »ft*ft¥ fe^C¥Br«t ^C¥. IWWl 
¥¥*li:n %«.C<PW¥1 C¥i:¥ ^C51¥ ¥1 ), 

'«tfi:¥ SA-SB, 411 «rcm¥il c«otf«* 
^^wfRir ¥¥¥ 51 C 11 >rit5i (Astronomical 
unit of distance) 41^ 4^ ij^lCll iH- 
¥t1^C¥ t5fC¥HRfW3 STt¥tC¥r AB 41t Ctl 
C«tC¥ 5l¥t¥S ?1¥ SM R<1 



351^ Rti 

c¥n,>iti ¥<¥ ^ cm If wi ?3f Rfi i 


in ft¥, «tf 4¥R¥ 411 ¥tl 687 ¥11 ftl I 4¥ttl tl ¥¥fCfl flf«« 

Rf fti ¥fcf« M j ^ Ri¥fiff¥ wtcf cm Ifw Ilf R<i fcitff i 

rrff^i fiiftf fftfif A 41^ BI ifi itffn ^ti fiiwi ¥ffi¥t^«t ¥ii^ 

5 
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^otT 

c^c^i fH ^nsFsnc^ wvfp? ¥trw 
fl^fifsf wgrf^ *ff?iar*f ^I- 

ffr*»=f i«w^ o)^ *ffi^arc?a 5f*i 
«l^tH ^t9ftr»t5r, 

sfC^Ti nf?5f 

•ff«f 1 ’Iff I 

^siWtf^rs|r?ltl^ a}^jg tfispif'® 

C^, CWJtf^%®f«I ’T^tt fSWBCajI 

l?t^1 C¥t3f^*f *fr^ Fil^fS 

’I'sisti ff:5r?r <f^Nk’nr 

uj^r 5ijfeapji ’F^rsf'® =fjijn 

f% I f^'sr 

»!-^< *RJC¥*f,»!lir 

"AT 51l^«flf 

or^wsf c^, 5(Ari:»i5 ’I's h?, «ii^{3 

(Focus) 

^tf's ar«fc»H c’lr. siflfiaifl « 

I fVi »a:?^ »rsir5fl 

'e rtr?•?c^?r 

’TIT c<it«r ?F?rt»f ^*r5t^ a c^»r 
»w, ^u cvijvi! 

«itPi^t5 ¥at*|3T «ii?f^ ’ist 1609 
’ItW Astronomia Nova (New Astro¬ 
nomy) atl^ wv>\\ I ^ ^jg 

«a^| 5 fen^^tftir m cnivf, ui^ 

«^^}5 5rtf« •az^ 1 

i •5>^ '« >srf^^ ; 


^wtir [ 25»r 2« 

^»rt< >nrtsf w??! ^*rfcif »RtH 

¥C1.I 

w TOtw cv*f5f?r 

c>j^«j^fir¥ «fut*i ^flsr % 

'Srcf'®^*«5r»^ 5»1, ^t'e 
«rf^)l« ^?!:»|5T/ c»r^ « ^w- 

f^’sffc’Ti ir»f «rft-r ^91 

’Ptw I 

»rlff^t?r ^<*ft f^fsr c^tw f^r, 

«rtf «<¥ n^fit c?tifi 
«??»rf%«»»rt5 ^zw 
tffF'o »rt?[=T « ^Nrjr^ji i 

Jr'S! fsi'inr «r«FH i 

lifS ’Fts'l fwrsi c^Fn^tca? «r!ff9t f|«T, 
wzfn ^«f¥r?5 c^t*r^ <A^r^ 

c*r«ffW!T I <sr«t*i^:. cvt*ftf^^trsT?i 
«rtfl m ^(C«fT *its;?:?^ 

WPT¥ «PTt?»lt® ^^*lt5Tf*t 

’^ts afc*? 

’Tt^tCATT^ f%<« W’T 

•rrgflin i ««?r csi?® ¥t3‘i 3T«’r'»: 

01, c¥*f »it? 'SN »At»rfe»i!r »r?¥ 

?rtf^f^¥ *1^ 1w, ¥t? iic<rT ^ 

orttr^i ¥t?f« nv^ »r^ fw i irn«- 
*fc¥, si^Tfori c*f¥o? ‘•^R 

c¥t5T »rtf^^¥ ^<0 ffn =0, ¥tf nmm 
cFtr<f Rtqf*! f?CT cf f^ror c?«wt ’fti i 
c¥n »itrw *rw^ lo ^jtn¥ 

ttff dTCIf 

^^hr ^c«« I 1619 aftr»i «fftrt¥ 

De Harmonica Mundi (Harmony in 
Nature) dfcf ^r<r« «At ^«i5 ifcait: C¥t^ 
«tCfl «Tt’»^sr¥tW« ^<¥*1 ^ C^l¥ 

m l«m ¥St¥t»tW TO >Rtl(*rtf¥¥} 
Pt» P< ^ «ft¥i¥¥t»r 



cwt#t, 1972 ] Wfst ^ 


Ai’. As 

vi» Pt*: Pj^-Ai’: Ai*ii 

^T^ICW Cifltr®h®tf^=f 

45FW <i:? c«f Cftsr 

^cit» nt^tw 

^t?r cw »f? la'? ^<a ^at ata i 
«ifc?a »fac« 

ca^n^ta ca «fhr«f'®Ta, ^taranta« hwtPaaf 
Tt^ camaa, fa-aaaai 
^aamaa^taa f^tsraa^ % 'tfa 
^tfaarcaa cat?ta a^ai i ’afaa. c^ c'sW 
faaca <ar:aa af«fafa f^fa« aa. fti 
ft»i c¥*f,*itcaa «i«ftai i ca faaa ^rtf^ata 
acafacaa ata «it^«Ftf fal^a, c^a^atraa 
af«aa «itfaatcaa «rfa 50 aaa ara i 
fa^i»a cafawtaa ca, 'Sta a^t^a^a ^ataiatat 
ajcfa wft^tcaa a^ca «rc®ja <ar^ ^aaf& 
cahat^ aita^a aFaia 

« .srcaa a'tataata’t ajtata' aata 
aacaa ajaafca ^aac^a aata 
caa aaia i ^^'^a ca'tjatiaa «faa « 
fa^ ajcaa faaaf^ata^ ajtaji at'sai 


caa I fa^a aitaa caattaa ca» cafa 5 ltaa 
'fita aai ?c«a 

•aa^ jffcaa «a« f^aaai vac® aca 
a^v apal5 aca ~- {M+mi)Pi®: 
(M+m,)P,*-At®: A,*( vafca M 
=^c^a *aa<. mi, ma a^fa^ ^aacaa f 
avj vai aavta ca, <ara«faa ®a ajc^a ®caa 
^ata la® va ca (M+mi) «qa^ (M+ma)- 
<aa acai aKaj vf« atatvi atatv 
nt<vj ca cvajatcaa ava ^f^ca f^rcafaia, 
ca^l fas varvtfav aa "iia^ nt<fTCv 
afaca^ ^acaa aiarl^ cacv cvn^attaa 
«tTfa =?3f5 af'sai ata i aaa^ vtca caai 
cac^ ca, ^ncaa c«fJtf®fa^tta (flafS 
®iFa^f =?tH caracal vtaa a^-avcaia 

(Binary stars) CVC® «rcatn VCa 

•sjarfSa atatcar aa avcaia ®a fa<a 
vai ata i- avcaia ' ®a falcaa arfatalS 
cvjtf®ta35tcaa atai fav caca facia 
wa‘3< I 

atc®iaata calB^aa i^ca 1630 
15^ ac®aa aata^J^f ca?®Ttn f caa i 


f?i® 5 ta-a^alf 

ajiCT^tV—CWTH Vl'8ft5 '^*1 ^®9®T 

acvi fail^ticaa vtc®ai iaHf^caa fti, vi ^cia iifsc® i®* vTt^nfafaitcaa 
v^taatca icaaai isffica vc^t^ ®tca vci vci (aaa ®ta a^i li vrfcitv 

vcacvi vc^ta ^»rt 10 m fvc^t«at^ facaptacaaiv aa i iarvv^l a^^cva 
ij^i"ia aatcita 'Vtcita «fi titvata icva a®i m vtfaa 

'N*iT’?c<ac?ca atvta vlca^fti ^ii cicfcva 2 vlvra ^tm w 

^it fa^iaiaa vfaf vvtca aci— ®ti am f vcf^ ^aafa 

<iif^ ^ ifvaMa «raja ?[§ ait^fil^c® if®* 'Vlcitf-il^ fa I 
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JT^iw 

fl9f <jw 

iftc<ti oit c'rcvc'a? 

'st^r »r*i« i 

f^«|3c*r9 ^t*r f^<5 ^ta I 

»r*J^ ^far 

ncaa^i?a a *f»ifB 
'lti?a c!f^T ^atiisr 
«ftiarl «ftr«»^aftt!St® i ar^rrisfca, 
ai 5^ f?ca ^fai art f^ 

<iia^ ca^Tta ajaartaa ca a^taart casi? 

(aaa'e 'awt^ artca, ca a"ac^ aala^'faala'i 
etartrt «ftsr «<it a^trart ^a aatcaa 
«irtt5fa I fafa^ cfai^tw afaata 
'atrart faf^sa i fawt^ 

«ijataa ca, a'j^rtaaatai at^aai Ptatca 
wa'if 'e sfaj^ta ^ai nt's^i cmn 

at« I 

«ijtaU®fafa?ra fa'ef^ cacaitaj atac^a, 
aaa-src^ aTlacaa ^’f^a 'arta fa^ai— 
iiata^ua a’^c# ajs^aairt startta 
aia'2 a1a-3 c^aac^ awaarc? atJtcai 
w\ I 

•afS 'flai? caa?ta « 4}ata aa^l 
aca'e laa aca aafaa ajrart'® 
-visia aiaj ^tia -stcaa af^m 
a*ac4 artaat etatcai i aia-2 a1^-3 

cafjtf^:a?t<f^®i fmw ca aca^ai ptfacafta, 
«rt '®tfaat ca«at acai—’aa- 

<atra« a(% tafaiaa at«i ®«ta faaia*!, 

arta carta art^c® 

a^acaa a^a®i fa<caa atat 


-tcaa arrta aai® ^aaita startat, 
(srca* f^ aa^ artaat«fta aiart^ a'^c# 
a^c^rcafS^ acaaai Ftatcai, ^taaNirt 
®^a atc^a ar%raa afaat*i ^fai, 
<5rcaa afai-fafVaa cac® ^faa ®ta faa(a«i 
'na^ aitaat'airt aif^a®a^ a!^ fafta*! 
a"»)t^ acaaai utattai \ 

aaa<aca 'asja^ta etatata ata 
c’l^aa^fac^ ca aa aaatf^ ®rt® 
ajaiat^® caf®«fa^tca ^15 cat^ la^a^*! aa 
^rta, ®ta <aal5ca arc^ ®tc«fa ^acat% 
acta araafSc^ a?ft®fta ®tcafa Sncat^ ®ca 
c®tal acafaa i aasr caf®«faferti5 atc®a 
«t^a §aa atai art i ®rt '9®a •a® f^av 
aritcaa aaj ca^ i aj(5 ^^tcaa 100 fsH 
cal^C'sr® ^tcBa ^sa a^a fa^rta atnc® 
ntca I 

a«ra'5rc5a ^Hatiai ta^ aFai ca aa 
rtavcaai asrf^aFa ¥catf, ca^ aca ^-aaa 
aca at^i 3 afa^rtaa ®ta rt<caa «raa 
ca cF^i start, ®rt« cwai ata ca, a^ra- 
^c^a ®taatafi ’^«^c^a 15 M cat*6c<a« 
a*tcs I 

><i=fi5 fataa ■ aacaa acaa at^tcar 
8r^a atc"aa afaata ca«ai aa i aa aac^^ 
ti}/ aai^S OUT fa^a aca atat® ®f^a afaa 
«itfaata ®at® atca i cal^a,^ afaata 
®%at*a a^aarcaacal acaa ^rt^t«atf 
aacaa acaj ^tcf i ata''-2 4a^ ata-3-c® 
ata caffe-a-^aaln a« aatcai ^tta i 

«ai:^a ca®ta-®a® <aa^ ®tcaa 

* 

^5^rt a cavaam ata w acai 
ata fa<a cai® ca ®aj ataat art, ®ta 
’ata n^®rt ®ta ^anaa »aa^ ’^rta aicaa 
aaa ^aai ait® a®a an aaa«raat^ 
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, ^1 'S| WCf ^ 3f^l 
ntiti^jlOO 150 ^jt»rt<f;v nfiRi 


• Jitn'^2 « stn-3-4 «Dvt5 

HflT'i'srtfli? ^•tftf^tc’Tfl •rN^t'suta 
nt» I 


C?«tm'« ^‘ft^^t^T 

«ft»t 


c?t«rn*iT 
^*11 firnt«fsf i 

»{tfc^?r «f¥t-r ntf 

s(t(fjEir—'5f^ 
«r®tc^ SI?, 

JIC5(9 ¥?1 W 

??sri I 

C^ ?C^ ?«11 ^t? Sf1 ?1 

c?<rtTC5T? iRwr c^T ^«ft|g '«ci f?i:-r?t®« 
I cn ^?ir«irn? ^cw 

sitsrfn’f ic^?rsit?fi 
^t?i »T<5Sf c»i<ri « 
?i fsrc^sfsit^f^ c'j'rt? *rt«ffy 
5 c?t^i I 

?7t*rti:?'s c»i^ «il^?i 
'sti I c?<rtf5C3i? 

'sii I 

c? ^?, '5ll sc?j« 

«tf tH I 

‘ nw? f?r*r? f?w 

ir»? ftfsi «rf%^il 

f^^w, ?? ?J^- 


f^C"!?! •T’T'J »lt?fs5«tc? 

f??c? sfs? I 

f^farf?fw 

c?^tfs(« S!tsTf>r» 5T?t??5-| 

c??sr—«ft^ »rr?c?c"r c^ cwt^ifS ?:tc^ 
c*fca! C»J-t ^t^r? 

C?«ri cfeCH ^tc? I 

caftfl wr? 3{15? f?fs<5 

sfJitwt? ff hfsisr jjtsT fV 

’ft®! «rt?it? sfi? ’itc^? nt^t? sf^w 9^ 
C6t«r ^r^c? cn, nt^l c’ftsrt^ 
9^ aftnt? «rtsfHf ^Hii 4«rt*if^i 

©lift?« nt«Tr?F3 '^^9in ?< ’r9tc?"f 

^MW ’TC? C'»tC?l I 

C9? 9W srrnt? "S? I ?tcw «t95l '®t9 

^*f9in 9<f^n6 9t9f tdfi»i-~ 

^*T8l W19 «!t-l?Fl 'Sttf "*!■< 

^?C« *ftC9 f^l C^tiP^Stsf Cltg f^9l5 

•ft»! c^n^tfS c«fc<r 9?t?n 9t? i 9t«?c9« 

9C9I ^n? f?rw 4tf«f#?t9 VC9 f9f%9 
9^1 

C9x-t cfi'^ ^ '« mu «r«t9 

f,V =« I f 9\ ¥t£*n* 'itt?!? 
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«t9 ^mi •It*! HfW, 

f^f I c’l^stiT ’Tt^ri 

C’5f®^'*r5T « 'TtTI IfWfl 
I fl« ifciw ®f3^ utisfl, 

^>f»ttc*n n^t^i »ri«f I 

»r^tcwfl «i5fii« 

ftcf aisfl 

-rtfl ^U "stfl »rc*r c^ 

ms f.lS C^t:^ fltiS? 

'si ^1 A f^Bti- 

fktsm « ’fJitaf «ic^9 

^tCTS *tw I ff. 

f^li^caa nafsi’^ I 

si^MW « ^*r r^f<f?i 'i^t«fii 

=ii «rf« <5^1 

atn f*rtc? ^1 fsff'^’Tts c^jar aifl 
4wtn «tf« ^t-rt9 Jin'll wism i 

fsff^ntfl ijciss nf«- 

cerf^t^ «rt'^f»i^ «ff^f^^l c^ 

^\l^. 1 C^CH Si59[^ f^, 

qst^ f4^« 4ft« wtJ? 

^t»l*{t«t»l ^l'ftf%<s311-f^t^Wi ^fS9ll5l 
>\m mvs 

’F^l f^Ff^ 

si«\ f5^i 

cw^ts mi «rtc^ i 

^W« 'Bltf^ ^1, ff'il 

'm *it*«r*iii s\ c'^<<c9\^ ■^m m Mtc^ i 
ns Vv nsn »ti^ 

ns f^f«s ?i*N <iiwa ?iWT Us Us 
nam^a ^ ^cai Mtc^ita inn 

cft ai ^sn jrsf fca izi sU '■rtafa 

ficflta r^Ji ^fta I 


^atw »itn SK fxss *n:*r c^ 

^Nta, ftwt s\ >r^f s^ cn snintcm 
ntca m, »!t9i If Jcv sfn 

ntala affciE t^a f«a s^ 

f^a Us «?l-ca §'lt<tJ!ta ’^?!l ^ca I 

’it^caa capita <s% acsa «rf«t®Fai ^szns 
«rf®i@ ^ca nfa^afsr i cftl?’ cie5»T ai®a 
c^9ita cac« 'sci, aac^ai acsa aiataa^r 
fata ai« attfai «itara ^rtatara 
catf»t capita atsa ataai '« "oiia a*ra»rt*l 
facflftaa atfaca Ofcn i 

Pr«a nzn afataraa «f«ta aacaca 
-r%at»iti nfarataa «f«fca 
ataa faata atat'sfca ata att¥ i 'sta atar 
caat^?a «a¥l5 «tfa^ta vcai 

ai cn caacn—’att^ cn at cnzm* 
aa taa atajca i 
H-ttaa 4ft*ra««?fc® ffsa^ta 
m a®'®cf3 ca 4tafH 

^TNfaaf waa atai cf’ti ata, ^i fan- 
3if>if«ca a®^ atati? ctstf, aa^t^a 
«tfHata ^1 «iaan fa?j ^ta ®?wff 
-tfe^a atatcar «rfta a^ta ^ta 'a^taa 
«ca^i, ata ^*sn ^ta nfacaa i 
fataaca*a ^taa*ri caca? «ftai ata, 
aia aatspa faai afatatna ffea 'vCm 
facara afafa^ fttaja ^fat'^, ataicaa acf 
ata a*a^ ftaai «rt^ a^caa ^caa^fa®- 
at^faf^ta faafaai atcf aia^ 
ca afatataa fa<a faa? atra aataa ^U' 
ft« aftvata ca^t ^tai ^»ata arac^a 
Oi^'a «rr^ff« f^fa^ wta atai artar^rata 
nnm 4tt^ a«F%a i «ttattaitaa 
atf fifc&il iff^« ac^, ffi wttaa 
ataaffe f^atca oil ^a; fai^'a aa i 
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Rtj *rfsi?c«rfl ^rtn^r- 
*itsTf^’f «r^t5 «ff^c^tafr5Tf chIi 
c>r ^ c«frr. c>{^ «it*r^ 

cict fFcai vr? i fVi 

^rs ntw I ^ f^c-i^ «rmj'« 

*r?!'ncflfl ^n? if5t 

^ifsaR ?r:ifT i 

*11 «T*lt?3 sic:»1- 

nfanit, i<ia «r^fw '4c«r3 ftar 

'9 f3^5W3 ^*rfl I 

5isft5r (I. Q.) 

fl{i8 nfii^ f^s £r?ft-r*i«spt 

or<ri cni^ C3, f^c«ra 
31 9rr*m nf93tc33 fsai f%93csi3 
*T3C5:f i f3tw9 *rc3!( 

C333 «rH5T ^3tf*lC3j «ff%3Fp|^ C'®*Rt 
'fl3^>ra3t33c<< c??, c«r3, 
«rf« ’T'^T ifll Ocai f3C-t3^n 331 
’tc^l .C3 f3« *T^*ltC3 3l 

m 3lc»ll, 3tfl 3133 33^3 =5[1^3t3 

cn^i^i. ^t3 fp-3 i^c3 3tn^t^l-- 
3J8?3tft3 I 

4rt3t3ii^3t 3^ 'Srr3i9f3 mf.u 

^t3( V5t^ 3t3f5t3F « Tt3tf«f¥ 3"^C#3 
3<3 f33tl3 t^?l3 33 W '9 I 
f^3l C3t3 3l «rtc3f, iitrf «rW3« *f3r^ 
CSll 3Fr3 3t«3 3t3tC3T 1 3I®3Hft* 
fltlCf ^t9 I fif9h3C33 9!t:33', 

wt? 9 rt 3 Jim f 3 f &53 11*33 

nt3«r® «ritPr3i n i c^m 3W3 


^•R f33f31 CW 3iilfnf C6?f3f3 C?9tW I 
333 3t^3t3 3tl 3^1 3183 3tl C3l3t 

3c?, ^33 9rn:3 3lf 

«ttff«3f 3fl'!^» 3IW3t3 33tf^— 

3t^R3 I 

3«J^t3 f«3tt«r3 3C1 3n 3t3tfl3 
fif33T33t3 3:3 33f« C3:3 f®3- f®3 3'®!- 
®t3 «r3M3'9 f%31 9itf?3 wtf^rl:?»3 3:31 
3<T^-hf¥:3[I3 33t33 3f3m3 3^%31 

«rt3f33^:3 ^if3^3:83 4333 

fi31 ffi 3itgrf3f 3«r«t3 f3itr*r3 3:1 
3:3 3t3t3f31 3^ 3:3f 339t33t3t3 I 

3:®3 r3f53 3^1333*1 Rtf33 
3ti:33 C3fe:3r9 3t33 93:«i, C3 >333 inr^fB 
9fa3 3^ 9 ®t3 3^f3ar:*l ^3t33f ^:i I 

33 9ltf?3 ’Blf33't^3 3:83 9it3 33t3 
331 3t9f3 3^ft3 3t:i3 3t®tf 33W 

3r§3| 39HfB f3f®3 f3^M C3twr— 
C3l ^33t5 '»rt|f33t3 9rlf^ 'Slf33t3^3t 3:83 
3f3ar—3ti3 3t3, 3t3i 9 9t:3i 
3^^ 05:3 I 'ilt9:3t3l 33:93 3t3t3 3t3t393 
3t393*i 9:31 •11:31:9 3'8t«rt3 (3:3:33 

# ?:f5® 931 *r83 1 

nt"6t'81 wn:® 3083 3T33t3 <333 «rt3 
3tf«9 3^t:3 '«:3 c<!^:5:i— 3ii 3t9f5:9i3 
«f9H «ii:® C3^, 93 1 

(^9033 3:83 (3^13:3 «r9H3*^m:%T3 
3nf nr3tf9f9 nf8:3P33 «f®t3 c3«n ifii 
13 3t®1^9 ‘lf3:3:-t 9rf®ntf3® i3C3:9 

33:33 f-r9W3 §*13 *f3l9l-^3l9t3 9W 
«il^1«r3tfi® imil *3(399 (3(93 31PT 
3^ f3^r5pr ®t3®319 C33j mil f391 
9 §n:9ff99i (3<t3:3 oil 

*r:33nT iiti? i:® *ff:31 
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^tft^ 

iifsi. 3T^W « 


’ri?F» ^t«rt^ I 

cnt^t^ '9 f¥tf »!t»l (Mauve) 


Tin 

6 5J1H 

7^f« 

9 (86% fn« f*isF^ 

?• nt’ir cncn) 

10 (81% f*f39 Vs 

« ^fata (Shade) aiaijta « nn,^ 
c»ffnt%^ ) I 

ni m i(cni» cn^i 

nntcaf 4rf«ntfn« f*H?jc?a ntn* n«i i 
^inrstfaT nfacat-f «rf^*fffn® f“f«Pfa 
ntnfnT faftcna =?cntn T*f •flina aisa 
«rf® ^tT^c*ia hfnii i «ai «ttal 
V, ni nfr^srfaT f^9C?a cncT r«ir--atitt 
Tca I faTtc*ra ■ai^twa nfa- 

c«r%^ '^sguCtn, ac«a niaita cnil 
at?, ^nai xirfra «tfl® f5ia «fta^ ntnit^i i 
n^^l-faa*NFta :— 

(1) aan 

(2) ntfaatfflT ^Riitn 

(3) nnt«r««niii 

(4) fenn’f 

(5) nali'i 

(t) ^lijf (I. Q.) 
atufaT (Tfn^ «tai'« wtaa -if%*) 

(6) Vs TntcaTa i 

<ii^ a?tna cw ^nn^ftca 

^tni at? ca, fstiaa ataica Ptwaiai 
nfasa *rt«ai n^ai 'straa wna, ^fa, 
^f«catn « ^fsnla, '«?-'5tani v«in^ nfa- 
cacna nr«r ^tna wtn i ^rfsa^ti nwf« cn 
«rft-r ata atajcn—ca ^ iita 

fn^ar, ^ta ^caa an^ ^nc^a n^j a4i i 


« atat^ 


nt"5fc^j TH^^ttaa ntatcar atarta 
at«rta at®a «tf«f^ata ^na nal^hfaa^n'i 
ucacf ^ta ^ta atai ^nf« aca? f6ff«.nT. 
n< fncaN¥^1 f%. faatcaa 

nn^ fa^tecna •ai ntatar cn'sal ac*? i 
na a?Fa atsa fa'?« '^tcntaai nsa 
na, vst^ twt! 5 acsa nfi[n^aitnf®f%f 
fenn’f'«tnatn nfat^tf^i'c^ ncaantm a'cna 
«rtcntaai lai at^ i 

ntn—fa^ai ntn a^ fnca na^i'i-fnft’Fl 
ni ^ca 4500 tipsr ntn aisa ^arfa^ 
w nfaiifcicii nfarac»a»rc5 
a^ijr a< fafiM ara? ntn (at^nfs wan) 
¥ca Titntsta waitnw Wolfarth ^ta 
itiarna wcaw fafnfe cnncw arnni nca 
wtcna ntffa ?rfw, aw^tn « ■atn-witcna 
iif«‘W nca cncnn cn, ^tinn 
wfwai ncacf i wtnta ncna ?ft? 
^ nc<a f^t^r cnncw ncnn 'e fnnflw 
▼n ntn w<t«. tnfkw «rlwai *itw an 
wtcn.ntf?a nf^, mm w ’«lt»r-w?fttna 
nfw Tw wtcn I 

TTtnt^ta <nl atoftna ina na)n‘i-f«ia)wta 
▼w nizMvi n^ftfwcw •« nan ntntfwa area 
«nf"~4nn f^, «rt%-«mww wa wtawnr cam 
ntini I 
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nw¥ Benoit C5t<r 

¥tc»n ftnr? c^w c^, 

’Tffi i»n«, 9\t»r=?t 

120 C?t^s( c^, ^tcn 

*rfa*it*r « c^Vji-«ffaF?(i «i'^i nr^Jitc*! 

c*tniri I ar®^ <tfacac-r ai 

a^»i an:a *rfacac"ta 
i?i I f«Ft^a 5ft»ia 

acsa mw «rHa <tH «tt^if 
C5J1I ajt\e spa 

-■itTsi a^ an»itc« <itcai ?f»itc*ia a^ 
a?»f wj afcarasri Benoit-iia 

C5t<r caca^ af%c? 

•ratat^ at^cntfff*r»r « 'afi.^t^a aiai 
«ratfa^ aai ttalfaaF ^c^sfai 
»?flj^ta^ •it>1 a^C¥ a»\j aa ergotropism 

«fta ac®a fSfc^wai a»ri aa 

trophotropism I ^cat%al Jat»l 

a^ >1^ ^ca HI I ^ttaa *tt« Ht? 

a^ ca^ f^a i 

,wa?-“»itH awa caaa ati?ac^ 

Htvj c<?\ftata c«iaai cwf»fta. c^aa^ 
caHtr* caHti'® c*ria ^ta atafa^ afe 
aia «*f^a«ta ^ i 

araat® HtH—sracaa Hc<r cata »itr»sa 
a^ 'Hf^a^l cat«a ntf^a ^aii 
a?(^ ^ra I »a^ ^ fa«t acsa «rr^f^ata 
^«ta care^ atH aa fa^^caa «rtf? 
ai8a alHfH’F «r»ta ftafe aai »rtH at 
'« artvailHTf af»tafafil ar'i's 
Wt® •jt»i »ltr« « ar^ta Butina cart®® I 
araatt am faf»® cac® catta 

ataf^ aaaai fa<tai ®ai »i®a; ca 
®®irr® irta aif ®ca, ca ^®®Hta st® 
fia ataai ^at®r^® aa i 

6 


af® (ca®Rt)—ca®^ at 
®tm -fifstaa^v HI I ea®^c® ®tc®a 
Hta® ®ai «ic® ^tcH isrH® ® 
«rtt%wt®j—«rtc»r a’affa® i 

C5ft®t% ®t®-“®tc®a HC® Htai ac$a 
HtfasfiTC'ta ®® I atai ^f%53 «t^®—®tMa 

ta'sis ®ca \w ®t®*fl«cac"ia 
I 

at® -^®fa® ^ aa^tt%® nlf«a 4^®( 
aatafa ®tf^atcaa “®j|t® ®t® aaatf® 
^®l”-“®«ta®fa cajcfea “Attractive 
Nothingness* ^a® Ht® 'sftspt®, a^la^cafa 

®tF 5^® ata ^fta ®ta ®t®ta, faatav 
fa^twaa fac® cica fs^ca ata i 
®t? ^®~®fa*3[f caa.aa 

®ca 1 sitf^a ®f«, a^FT®, ®a 

®ca faata ®tca® «[tta i at? ^® -ttftfa# 
fa«rta ®ta atafa® fj^ata®, atafa® 

5 ®, « ^Uim ®faata®i ^ « 

atf® aifaa a®® fs®! ’staata a®t®a5 1 
®t? ^i® faatta ^tca—a®® fsita 
afaaatftJ atSci attatfa® faaaa^a ac® 
aif^a atas?^ a^la i 

fBf®a c^it?® ®ca^® 
®tac«F—^® ^l^ta «r^®—a^a afacawa 
aata®i atf® 'srata ^®i ’ata wHta 
®tata Gemut—ca\al^» ®5ta 's aatf®® 
«raata c^t’s® i 

aaa^a ^® aaa, at^i caata jfl® 
catat®, ^tf^atc^ja ^t® a^ (Blue 
blood of nobility), Cfira-«t®at®t® «t^® 
^® a^®ti:® a^wta aatf’® i 

l®ca^a fsta qstcaa 'atar- 

atca—ac»f aa« ^?tatt ®n:s^ 
<at®tu at a^a®talcaa atf^ ® 
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C^t^tn I ^1 

41^ ^=»t'l!l, ?TI « 

4r^t"f I c^r 5Wf% 
« 1 f^oi:?ii ntri «i’Ft*r wc^ i 

-ttv ?rt®sf nf^c’ii*r «rt«^^i:^5 

i5i(csj9f « *ifi^?c5??f ^WT I 

Pim? *tw ^*{cs?tntf5r^i, 
c?<n I 

‘«^{5 f^ar 's 

I «<|| S(fe 

arsii'si 

^t«'rt--5pc»i VI ^ Mtfw '6 I 

nm ait«(T J^^af sf^tsrif "I'N V i 
UK «it=i*?, f^-sim, 

«l5r 4fft*!s»1 CSf^, CffST 

*4 c^JT 4i?f itt^ 

Kandinsky! 

C’fJlfe ^ta “Discourse on colours* 
Hmvi a^ cstta ^tcH Htf« i ^(5 ftar a^ 
Vi aai ofa »<ia^ «ftf? a^ 
atala—uia ca^ fa| 5ia—>=11 m^u ai 
I a^caa '« a^ta?ji*{tar^ 

“1% alexia ai^awfaf^i^ 

an ft*(a'>^ a«ita at:a »r^i«fa aiaj i 
»i^C8ifa *{f^ «t^a, 'sa »tf« 

-ffe mt I 

Kandinsky ^ta'e vm, »f^W fa^^sT, 
fai «irataF an mm fa^a^»i aa, 
taf«^ai caaa ra'Btafa^a, c'saal 
’Tiwcf'e «N mi <iia ni raa[*i«i«! a«a, 
ata« <aa 4}f^nta « «fa*r«i ^a i 
»!fcf ca^ fla cantw aaajtf^f faalta 
*aa ^?ai, ^ftota ^fa^i'« -it^ Bra« car? 
ata! aitata ca*! Vi$ Vmm vn 


ca^t c^a»i, «ar, 'latca^raa, '«c^ikti^a 
’^tcai aiftcir i 

a^:3?T« ata (Turquoise) ^»iata! aft— 
aaraca acat>rs ^tsfl a<i «fl1arefata 
aai at'^^ta, atacata^tfl '«3Ft« catca 

carcaa -a^ 'atca i atatf?, 

nta^a, 4fataa»caTa cat^aF, ^tc«a at^a 
t^Jtftc'S Jia 4f5S!a m ca^ | »aa *iffliHtaa 
an a^^Ha sf^attl, aa^aapta^ ife'a 'fli 
ac®a I 

aacsra acatfttaiaa— Ego— ^a<>'stiaa 

«f^ar I Kandinsky ft«ai aijacaf aajftc^a 
aia 'Sjaai ^acaa i ftTsai aija, aa?«fa 
a^ ^tcat^ aa, «jtata aa- 

ftatn^ta ftat*ta «i1«fa i c^l^ cat^ 
a<atata 4tf^i5 catrpa anraaf^ 
cara at«f ¥ac^ aa'a i aa«f ^laiaata « 
5F^ta «ri^¥ I ftftll « aNc»iai 

aaa aai'® *ttta ai i 

alat® aaj«fa 's^taa atafa? at 
'atcaa«rai«l aft ^tai c¥taipta wa aat® 
atca, ^ca «tai ^ aesa ’ataft* at«p aw 

’fca 4l a®cfI ft^a « ftat®* wta 
^ac^ atc¥ I ^taat^tca 4^ aa cat% cara 
mi wtacaa ▼ca aft caai ata ca, 
iacaa a)at^ aa?afa «ift «itaftF '«’atai 
ftca «rtai:f, ca^ astcaa atafa^ 
nfta'Itaa %fB-§ area i ijrjcat^ai 
^i^awa f®ai acaa area a^ia ^caa ata 
a^al^ aajafa ^na at^tftfav 
mfM 4fla ?ta, ai c?ca ftffaat^a 
ataata wi i 

a*!?—aa? «««? at atcaa a^ftatw 
v^ a< aa I at^a . ^rwat 
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«ftc^»r ^11^ jm "It*!« 

31^ flc«w ^^nfk 15 V, 

C«VSlt 4V %9 

*tfv»if^'« ^v I 

vt8v vt*fn «{<—«[ I 
« «f3Ttv<ifv'«i. art’ll 's 
W5>tv ’ivjei’n I 

nn « v^titv 

f^si^*ltsf ^it^ ^ftltm ntV^il^VBI 

’fifvj vc^ VI ^555 

^rvl^rtv f3»v vM ®t=r- 

cvttsi nv**f I ^ivitntcvv ^nfv^ 
V3fv, Pfvt^l'a *r^tn c^^vi 

CVMVt^i %l^9 55f^V vt«ftv 

§nv v*3? c«rJtf®^'8«i, ^«v3fv vvvt^^lv 
<jr« '55S*Jl'8^ »«« sft^T VVV ^tV I 
VfVV'e Vt»l5l1-15tVVtV B«V «?Htl vrv>l^v 

civl«'« (v^’ftv ntv 

‘ The yellow of envy.* 

^Mtvt?lv W v<. «it-ltvc^v 


VFtCf VI V®C*rfl 

4RV nvvr cvo^ i vsjjr v-f v#v^tvt 
'vtitvc^l vviHttvf c*rtv cvi vi vv^ 
C^tC®V «l^rcv 3}W fV*t«5fV3F 

*ftcw I 

•vl fviv «icvv^i vw cvr? cv, vav 
V^TltV ctv v^viWV f?*Ttcv v«i? a^ 
vlf^i facvfv'® ^tac^i 1890 iiitcvr 
'sjtvvcva cVv f&aj ‘cntvt^ vcva cv^t^a 
^na fv^TVftv vtwi cvcai ^Ite 

^Ngitavta ^tcva ^fv’—«R«stvt va^cna 
tfv'5 vfV vFac^ I «Tfvfvi «fvwc«a ^as 
V^tvvla «l^V'e v< I 

VI fvfir^ aisa v^vj1f«fac«»a 
va avv ajsa vtafv^ 4if«^«iv v<vi 
4ti 'Wfv^a, ^cv fv«r visa vcvr cv^f3i¥ 
a^ «iHv hpith «t¥Tr-t«( v^^a 
sfifv, a^ tvca cvN cvt^¥ ncavvt 
^ttvtcf a cvtH va fa i 





1 . 

5|ffr?p; ^®g—‘>^15 I 

<2f*!t<f ; s?fu—‘^t^ ^t=*Pl I 

s^s^!5t:3^ ^t^fil*trf, 72, 
»(^1 ^^t^1-9 

jifBf^ Jj-asir® (-sirRif 1378 ) <5^05 

’^t«rt^i 'bI^I c^caj 'HftS 

3|«^< I 

( 1 ) 

'st^i", ii5!^ (2) “«fnirN-W«fl 

®i^«ltr^ spfei^t'*! 72 »tt^ Cilt® 

«t#tfi®, mK ?,;5c*ra ttHinfcfer « 
c^iWc^T Ji^%y--f<t-tsiB: “«rnat«r- 
'Sf5fc®a =E{^ff nc4^‘^lna 

«i® fac-t^wnciii^ 

at«Tt»i1 ®t^1f i 

•f»rc®a 5itf?’f, ‘«1#t® t.C’i’ 

*ita, tfsl, «M-*(ii »r*itc«i 
Htc'ra etn-F9isT, 

«!t«jrf 

’I’^csi? »ic«rr9 CT«lt 


TfTi—-<1^ ^tJT? cw«ri ora ®t^l 
'«rtc»iTPj I '^t'Si? 
»ltataW Crime fiction, Detective 

stories |®Itf?a 

*rac*ra ’Ttftc^ja «rt^^T ^rtci i 

c*itc^ nc'? *i<* ^csic¥ •rf^r®® ®t»iatcn i 

fftff -jQlain »rtf?®r fac-ia^cn 

^^^ ff, mTm 

'«it*ia1 if^, c>i^ *i^tci ttfl 
*fKa =«tt I 

|^ta«r C*\^af Conan Doyle- 
ca ai a*tMia ’ffaai fMatc^^, 

Sherlock Holmes-^a a® 

^ ^faai c»f®f»ia ai 

’{C'?c *it^ » awt'^^T — 

“5f-ra an’ aKU’F.afiti® *itai ata ca^ 
“a?i^ a^i" caa auata '•atfaf'® 

^^atc^i “a^’s-aa” ai “aa’s-cala” 
ca^a*! sense of mystery vi^tata 

acai, sense of the 

uncanny and mysterious, a^’^®,— 

tfi» '• 

'Bjf^aa ntf^^f-a*! I c^^tcaf ca 'aw '^i®a 
m ®fac® Ptca* cntca’fta ai, CBta-®tftc®a 
^n ®faata c*r^ ^«®tcaa i 

T^Vi fp^-f^atataa wi f%« ®r*tata- 

fawta—Criminologsr-caFa a1«a 'ifirta 
^nata, '■njfs® ajaata, srataffacafat ft^ 
^ca, ®tata ^twtaai, '^*fita-«faa®ta 



^ 1972 i lOd 


Umf^^ n^i i 

Trwt»ii 'S’Ntf 

»it<ftc?f ’?tfn« f^Fti « nzm i 

cs’ife ^Ffsnsits ®^9 <2r? 

« fei?r<r msB 

I '5fe2f*Tt? 

c»itc^cv5 fi5«i 's <FC<(?r 

sf^ 5 ‘it3’' ^1 ^zm 

'S[tc»it6sii « ®r^t®tf^f f<c?mi 
^%ta ®r9 '3r«t*i I ®r^- 

c^ttea distil. «f^er»!lt»ra *j_c^ 

»t^<fl ^ta ?S? 5Tt^ I 

nwifa « 

^Nf^catfaf® aPFatCf^n *fr*6*i 
’[«itar-facata*l cat^a >it5wa ^rrer «i^aw 
fsifj^ai ®tai ^faata 

nKf mm ^Ffaatfis?, cwn-^tt^ita f®5ca 
f^al « ^3ia t^tc«fa w 

cfNt« »iwj ftasn «ta 

’Il«fta*i®; ^?ta 

afi»os fii 1^1 ®tat®tttf ncaaita 

at ^tata—Field work at 

c^t»il atci c<\w ^ai, caFa*i cfftata 

aPiit ^ar^Wtcaa faaar aitftii f^t^ 

cw ffliai »icaait af*iai cf«ai 


sfi^i a^ orf<ni ^\fk »r®i»r®T^ 

^a «rtaaf iff® ¥fi?tf%-, 

«f*Tt?c¥ a(tata ^c^wfi « ’«rf®‘ 

aara affat^c^ff I aitatai at?^fatc«r^ 
at«rr^ •ttif **-iafr=fta” atfa f^z^ «fga 
r<F ^ftai 'statcf 

^5?tlai >r^t'5?-fat:at^ ataa-cat^ fa:a?fl 
^carc^a at<ri^a ^faai •re— 
at® »fflcaai cftatai 
aa^ aa? « ca^faa ^c<9 «rnta 
at acTfs at fafH caf?ret® ea^^* 
^^caa I “-lafc^Fta” a^atfac® ca-aa aaf 
’^ta nr^attw. a^-st^fta ®tata nfataa 
aacai i^ip®tcat «itatc?tf artat^ai faatc^a— 
'a®fa a,aj®: af^a ac«ra ( « ’ffaft®! •n^caa 
facaa ^faai) aatsf-facat^ ^Fantia acar 
4tb1a® aafi atwtai at^tcaa at^fai 
»a^ aca ata^ aftatw ®t^tai atffca«, 
faa[T?l af^Hi ®tat«t^flt^ 

aca ®f^t, 'aa^ «t®ta^a i a^t^® "Tarta^a 
aw, ^f®a c«i%a •anatatcaa acaj aja^® 
acara ^siat^-a^aji® a^4t?^ 

m ¥fafi aftat^at faatr^a I «rta 3000 
-la aacatcaa aw ala atlitKa— 
a^arta anu aui *(<a«fa ^a^-^tatfa #ta 
at'svkai ^^atcas, aaceca ajarata ^ai 

<1—a^<3tt«jaF «rc®if atara 

wtat^ata «rata ^faattiEai ^&aa« faf^i 
aar< aar 4fj5« ^^ca, ca^aa faf®a 
«t< ^tcatn caattatcfa— 





ilO ^ 

•its *ft«i -5^*14^ <<1^' 

’ittff^^ ft?rf?s ’fJt^Ji ><1 ^ 

sifirc¥? f^«F cssi^Pi^ 

79(1 Sri'S ^«=rf 

l^ta '•rtW'Tsr 

’iWsi ♦ftif's 
fetl afgfl c^g¥'« ^tsrc*f9 ^*tM9 
ntlc^sTi 41 9l:w C^ "^wr’, 

“^PsH 9fi5»it9 ^nstst-afn*.”, **f*rc3i«f *« 
“Ifw®*' « “•t9t9 ftfifft” 
«t»iir«{ij 4tt«, cn^Pr 4ir« fe*itc*r9— 
«t9 '« ^'5C9l ni’56—ftc*r9«: «f^*l 

§|(B «f»JWC^ ^n9t9-f9Wtt99 =55^ 

fentTN «ftP«9l ff9tci 9911 Ijrt I cn9 
<f9i«rf5t« 9? "fc^f^ ^nPs 
4rtc9it5!ii C9«fi I^t9 newts 

(Phonetics and Phono* 
logy), (Morphology) 49^ 

“nnt’^8^” (Semantics 91 Semasiology) I 


9tf«r^f ntar 9e^, ^rnsts-ifnc^s ^tfts 
f^si'«9ffc9jtwl f St I 

4| slntf^e^ ^*it!( vfvstnt'r cs 4ftstes 
9t99-c«r9^, n9tt«f9 n9ffc¥* «tf% cn 

^tfts ^91 « f|^¥9H-f95f ^t¥twi 

«rte¥, 4f9ti ffstew^f Ifts <jrf- 
nlt« ^cirn^s i 

slstf^ si nfl*nc99 nffl*59¥i si 
^Intfar ¥C9f sfifi fftstft i 

nti ¥f99i ^¥s? tssrj ntlstf^ 49 ^ sw 
scif ^9ts( «fi‘nnt<rt¥ nt^st? fsitfl/ 
"ntsts 5 ? fsstn, 4| slc¥ stwt^ ntin 
ntsw <arsi ^fswi 9t¥t«ii ®tst9 wlB 
«ii¥9 4ff« ^t9t«trn¥ «Tt«nii 
Ists stsjw sits, 49^ ennstn^fl 
siw §s.nts ntlsi laTfft# ^tsts 
4(t99i n^<srs, fsFfs « ntssta c^caj «rt9€ 
5^19 «9J « HS « ¥f99l 

st^tst? ^ni ®t9^1 stsfs^ fs¥t9 ilfff 
¥fllW I If^ 9 enh 1378, 25 fstnns 1971^ 
(Stw ¥9|fl9-“S9fl9”)ll 
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a3R3^?|t^^ g 




«rf%5R wti 

i>* . ' ■% 

f^^fvs ^?r^r!r ^cs/ 'SRt^^ fw;? 

■4?ll ^ I 3TOlf^ CW*F{?n 'aisl^csiil 

400 ^5?tr??r 'str^^i‘t f^c?t m^t?ii 

'«TtaR*l W*|f ^’*F1 ‘ii^N cn^iisi 60,000 

v|t^ ^=Jilwi \m^ 1 »u:9f 

^f?i Unisol 

c^ ^?ii I wi^ ^v“r ?[tf^^i 

cstc^T '-w ^^1 ap^**!! iii;«f fsrc-r 





«iW*f ?it»i^—-sitc^ Tjtc^ 1^9, ^t?l-«!% «rWfi>l 

5!c? cm J ’ra to 'sit^K cir<it?r 
C5{^, C5pl «tc*r?r to ^tir =^11 ^t^wt 1 S?f 

^ir« OfA 5^1, '5lt^t*t-^’t*! f^wt%i 

¥t^ c^t<( ^ c^tsr’iji into '3^t'n:=*i i c^t^wl, ’^t?it 

5^t?i ^t^’tai <it'e f^» ?tc®?j ’»rtftc»*t?i f?c^ ^tf»i 

c5tc^ «sr^-swu'«i^i?» ’if^H cnci '« 

«its I 




,^'^<)?v''. i s,:5o 
p »•' / 1 

, -/ *6 ^**/e 

>e •' 

A •'’ ^ '• J3C; 

'•v. *' 


»s4 / 

\ .r. 

(, .-..c 


«1 to «rt^?ri ^tto «?tfi I 5JC!? ?i:^— 

^m C’lto, ^nr ’ttw f^f%a »rtwtwi 

ffmii m ws ^t^w, lEfi^i <«ri¥C^i ct ^\m 

toe n:ii c»jSi c^c«i ^ito *tp5^ f?c^ * ^ir ^!l%f^« 
I 1^ to «tf%w c<T^ ^tr^, »f^ ii^iit—»o 
cf\% <nL c*PR-c¥*c^s|!i m I <ipmiii ^ Polaris I 

to ettw^ to^w to c?f^wa[ €4^t«t 
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(fecai ) I «ini f^i 'bi^ 

^\—m Brt?i'5Tl ^us m I *m c^i'enl ??, 

'sr9(!ci?>«ft?i ^tcf ( 

^'5?r C5i^ c^rc’i^ 1 " *T?ii 'Bite?) I «it?tc*f^ ^ 15 - 

cjf^c® 5e»i ^ ^twi I 

fse^?! (?) ’'f's 

( 4 £«:«f?i ^1 Pointers ) 1 i£|^ 'BitJfU'f^ 

^te? '5if^ 3T^f2?5i«5T I tfittrsi c^ c?' 6 ni ^cse?, •jn^itii 

^r«r c^t*i?[i Bit^fe*rii »icbf f^%a c?<r—si^iasi'S^ 

51^1 I »r^f|s('«9f >Q ^ I 

< 2 fC^?P ^*^3151 Q5f Jf^c^ <St5fST® *ft^«n ?t?t« f%I f%l «ltCf I 

31tc^ ?I511 CflfJtf®R®t9 

Ursa Major ^1 Great Bear =^1 'Si I %s?3ie#C'5 

Bit 3 ifr?j{ m1k^mt^ Plough ^1 Big Dipper I «rtftsi nfk^ 

'5r%?rl, «t»T?, ttprai, ^RR-c^ 

5i'»pai5i'Q®il^ f^jssprl (T) i 'Bitit'6 

»l^R5r'8C®!?| fsi?:^ ^5 Ursa 

Major ^1 Great Bear l ReOi Plough i 

«2ft5t5( 5i5itf5TC'®t^ »re» ^ *i*^ ^tc? i 

«tg?-i£i?r 51^31 faC 5 t<i?pf^ (Moving star 

cluster) ^ 1 ^^ ?c?rCf ; ' 8 lt«f C^ai 51^ W!( 

’t:?i c^5i^ ^] I ^^ai%c»ii wj^Rr 5rt<(7t5F^e*ra %1 

fg|«t»it?i Re^?i ^'s c?'*it!:sT ^ i 

?j <5 ksi'iti^rt^r fwf^ ?c«n, c*t 5 ^ siting 

'Jl?*%tR’?1 (Planetary nebula) | C’tFP Bl Owl nebula 

'fti c% '3i®i ^t^i ’titfSi c?ti:^ cf’fi »r^ sut i 'si^ ’«rtf»r cstr^ 

'BltJi^l ^ ciKC'S <tt^, (f^caj ^ (Spectroscopic 

doubles) I iqtU ^C5( ^ 

c^i1f^R?Jl^ t£it5? ’Bitsflfl ^?ii ?[?[ R I to j:?3i;i ?ittf (siBPcai? <ttr*f3i 
^Rl*l c^te^ si’^cai? ^ 'BiteBft? ^ \ ’^*»9'46xlO^® 
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^ Ptd 12^ !), ^t<r Mizat H\m I 

1889 »ltC»I eptsfl ^t*r ®t^e nc<l 

^tiil I 5t'^35t& C«tC¥ 

78 80 ^t:®Tt^ 1 (^) "^ 5 ?Tm 

Alcor ^ I Mizar IV5 ^"S^tcns 

^tw, Rar?i ?C511 31 fsif^fe ) ^t?r ^Rft 80 'sjtcaitv 
^pt 'sr«rf^ I «t5 cf^rt^r lii’.? ^ ^t^t?l ¥?ft ^Tw » 

1908 »ftW ^t^l ^t?f, *l'QflT<l jj?|5l^ I 

^^1 ’*(t^ C5tc:’*t cf^l 
I c^tl ^^2jl&?i qtsr T5t?p^^ (^), (Sttftst 

^\ I c«f^ si^'iil^ ^(f^f& (>i) 163 

I (^)'« ^ f?c?( 

^Z^ f%1^1 

(’^ ) ^1 Arcturus-ii?! i ^^zm ( ^ ) ^lt»r ^ItC»I^ C6^?i 

nn 23 ««l I c«fC5p 35 '^mt^ 

«it5iic?5 c«T“f I ^t€t?f (^) ^ ?c»il 

^®f1?l SI^ C5f^C^ I ^‘l ^^'^i f5(C!r s^jtl&^T Bootes 

( C^^tm cefltf^f^^t^ ^nai ^^1 C^i:^ 

fij^ (fsc^f ctr^rcm ^C5Cf ) l ’srt^^ ( ^ Bootes-^?? 

^sf \ c6tc^ ^1 c?'«(t c^z^ ?t^i '®t®f. '55!:®t Iff® i 

^i:?l'*ti:^t^F fcsil C»«(C^ 230 ip{?l 

Izar I fg? Izar 'SFt’Ttsi ^F^ai-aift i ?^5 f^Cf 

c^r, ^^1^^ <j®Ti:f?if*^?l (?t^*i 551 

(«() « «tt5€ 9?l«i ^’^l^ f^c5 5ii[ >f^f5sr'9^ I 

!Ft5 Ursa Minor ^ Little Bear ^1 Cft^ 

^ Polaris ^fsic^c^ i ^t^ 

»0^csi1^5l (Cynosura), 5t5 «r< c®Tf i (*( ) Ctws 

470 ^c»1t¥ 1C5 'Q iS0 (Variable Star) i 31*97 f^CS! 

«ft5 ^55 2*1 c«rc^ 2‘2 ^«. i ^t^'s lirf^ 

5W1, ^Ttc»r5 51 to ^'^^ 

^spl^ 91^1 5P51 5tl 

7 
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« »r?c«iiif^ ^fsi^ »rr^ ‘ c¥ti 

^1 I ^ 5 | 9 F 3 ii& Phcrkad 

C«»C^' 180 15 W 'sitil'Q ^ 

^cs '®iUf «f'>{5it^?i c«rc^ ^t3i 11 

( f53l ) I 

JR'5paJS|^Q5Pr f?i?r 'srWc*^ ^?i 

’ft?r I 55^91 ?!T’«f1 fif^’at^fST, CFTEl '«[tW'€ f^^'5'StW «ir=(^ ^tcf I 

C^l'^CTTWS^W ^ 


’^tC^II 0{H\ « ^ ?[C»T 

^"*tn ^*1 *«rtr^ I 'sIJTN'NI*! C«!t*F t5 I 

^5|5r »i*f?i c?^l c^c5, <sim 

iil'*R'6 ^ 1 :^ ^ir«? ^9T ^?t9T« C’l^R’t 

r^f sji \ 

C^t^i'Q ’5[’«^| f«3tt ’El^l i Slt%W 

cBt!:^, c>f^tC5? cnh 1 ^ *fc?j cn^\ <£»! 

®f?( ’fa ’ac^ ^-\% c^’^^ 1 ^13[ 'sitcM« 

«fta«fi ff9r, »3wc«f?r '®«ti«f«i ^’ftc?r »i%cf 5?[ 1 

’Rtsfcaa csif^fc^Rir ^?i1 ipc«t t 

%>ia ^c?i cTf^\ c-ncf, i«i?f^i ^it^wa ai?f 

c’tc®! cfe’t 9it^ra, vivu ’tft’Tl’r »rtal ’ffa^itt’ta »Rt5? \ 

3;fwa nra«t-it%ic^ ’ifa^ta a^ca catartaia «icar i^ata a^ 
a^?jf^^^t« asca 1 v\^f^ fawt^ai asit^q ca, ’^f««ffea ajKta^t 

<nr®’tr>p tiia^f^ aialafj^a^ ^Vs oia ^nr*p '^twa acai ^ 

at? catcaa ^•ja f®«caa ata^ nica, «ca 

atataa w ai a%aa atatafa^? awa acar wal at’ia ai ca^a t 



1^72 ] c^c9w;^tistc<ij Ms ii5 

m stc<c c^ »r^ sr»?T!if^^ ♦r?t< «tcfs «rt»B^ 
f^«5t%1 C¥^®T ¥CSi? ff^sf ^<itcs »ac^ ^c^s*fi- 

^ttcs ^9c^'8 I ' 

«lts. ^ (R. N. A)»t“sf^5 «ttc?p I R. N. A 
D. N, A 'sntfnc®?! ^tcws f?PFt^t 

^CSI «ilSfn f%l C5!t?FC?F R. N. A st^llsf^c^ 

’g^psf nim\ i R. N. A-t sm—fts5t%ii 

^Vf{ ^CS5!, Rf%s T^Tm i sf? 

^ 'Q sf? ’tc^^-lt’itcs 

^ts, w *FBi ’3?s>2fntft I 

*?IStlR ^£»!W, I 


>rf35tOT 

>T4Pr *if?f6^ Wcs?i m fiff sg- 

«t^5T, CJ^’at? «l^r« I *PC9T »I^»f S35- 

^1tf®s 'S1T3IS1 ft'?1 'Sl^jaf ’t¥tc<s '$(tc*ff^^ 

’ttfs ^] I fk% %s c^'\^ ^1 ^iNtsts 

St^t^T ^\ «1^S1 C5|f^9! tll^l^ c^cwis »rt^tCSI 'Stf^ 
tis5^ Ms ^si ^itcs I f^cs 'sic^^l ^©t«1 ^un 

«iartsi f%«tcs c^c^s »!t^tt^i ^®fs 

sti, 'sitc*it5Sfi sssi I 

>!t9,tcsi W9\ «ic*1'»f1 «tlt « WC®! ^affsj *il^\ «f»T 

«itc^M '«s*^ Mcsfl «r^ rsFifiw sa^tf^ (i) c^»t, 

(3) ’t^l, (3) «n^t W®1^ ^tar, (4) ^5S®! ^5) 

spfli? ^(fK, (6) ai?p}& ^n<« WiiS ssWsftft 

'ewcsis cs cs«t;i •tfr^), (7) >^rr^, (8) c^its ) \ 
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«ltsilfl«P ’t*ftl<fl C5f,t=^ 

51^1, «?P^ W I 

4“ c’l^C'Sl^s ^t*f?ltait?f «191 1 ’5 '®^'*’n 


^ C‘*Pt3f 




__ »r?t g<? m _ 


^?l1 9^®1 <1?tC<?l «?r=«mi gm. 

’f'ft^sif^ = 032 gm. 

^?IC»I >i"^<f^5i|if!f ® gm. 

.*. m 3!5(«[t?i«;T ^C»!^l = (mi - m 2 ) gm. 

'®^l“*(mi-'m3) gm. 

. . _ _ __ 

.-. «FftH -tflC^ftl 'mwr^ OT’S= 

9tm 


_ mi 

mi—m 2 

\55C9^fl ___ 


_ mi - m 3 

“ mi —m 2 

9?*! '®IC’^'*91 '»tft "S ^31^1 ^1^*1 WC«f9 

m?s "Bitcaitssil ^al (l=^N ail^J) 1 C f^% 

CO AB c^5! (^ C^»! 

i B <lff9Ftff^? i 

’®l5'^f^^ '0^C5i^ ^t^tflfl ^?Ki& A 

’8it?l1 \ <lit'*PtD^ ^tC3J 

»l«^<f5^5|t^'® ^^*11 

C=^e1 '*<1^ Rl I A ArC^ n?Jt^C»! 

1 AO, AlO 'e BO 

*rt^ I 

-ni^t—^sa( AO-licm, AiO^ 1 icm, OB«1cm, 
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1972 ] ^•fij 

A "Ifstttsil = W gm, 

n*!!#? «ll = mi gm. 

'« m9\ »rfi<i^ «ir=m2 gm. 



C^C3i, W X li = miXl.(1) 

« fij^U C^C3}, W X I 2 = m2 X1.(2) 

(1) + (2) *lifel «t1^, -1^= 

I 2 m2 

, _k_. = _ 

** li-l2 mi~m2 

‘ilW C^wT ^*JCW li '« l2“^ AO 'e AiO-IJ 

{ 2^1 fsai af^iT)i 3^5 mi wc®! 

c^nc^ mffk^ <i?i ^?fc< 

¥Bi I cml^z^ if® A'i >r?ilwl I 

A\Om I 
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nm AiO-lacm « 

=m3 gm I «ii^c»r« O 9ilr»i. 



WXls-msXl.(4) 

^ W xl3 = m3xl.(5) 

(3)-(5) ^f*5l *tti, (li-l3)W-(mi-m3)Xl.(6) 

(3)-(4) ^ftsl 'll?, ai-l3)W=(a3x-m3) x 1.(7) 

(6)+(7) >11^, 

^ h-h mi-m2 

.*. ( == 'i= Y^h 

\ mi--m2/ li—Iz 

f’Vi li, h 's I »Tftw 















c?eii1 I «ff^t «r/:’«?r si^9 20 t ^'s?i 2 i 

C5^1 ^c?r c?t'<(tf^f^R c■^\^ lOO-ciiK 55CKT w ^t'e i 

1. cm^ 1^^|5 ’Jiiisii— 

’S!^ "^ft^ 

(=? ) 8 

(M irm 

‘(^) ^ 

2. S|t*Cnif^^ »!^C5C9 ?— 

(¥) «f®T*^ 

( ’«( ) 

( ^t) t^\ 

3. c’stts^ c?t«f 

c^*lt) r— 

(^) 

(^) %w 

(’f) 

4. «?«f-bf^T ?— 

{^) «rtt»!l 
( n) «^t?(-^^9r 
(M) 

5. C9p(p 1^ ^Wl— 

(^^ c«rt^c5i5 ^ 

(^c^t’^ 

(wi:9 1225 |‘n ^ c^f^) 

mtm ^ 



m, 

^’ift^5t?i 3i<(j to ’tfKi^ »iffi «r^tto 

«(t(:*t5 c?fc^c?, ^1 ^f? 

^5Jt^ I^^t?f ^«ti hf% i 

<ii?iff^ '^^^ n\ ’if^f^fii:^ s^’sft^j ^.C5 

«t%^ ?:«*?! f^^n ^tciQ ’tsi^i w:*t 

c?<(l c?^ I ^f?e f^|%^ ^w f^wtsi^i’sr® 

\si <st^tsf^^ ^1 q^nj! c*f5t^^r5 

fWf w, ^3it«rg *1%^ 240 300 

«fnit^5i I <£i^ ?ft^j:«i ift^fw^ «{t? 5Tt?ii 
'8)<K >f^9i ?it*it?rto 

c^“f '^ITn CS'tf^C:?? C^Vt 

?j3^tt?r?( 'mfk^ I cf 

<(C^?J f^5lcfl fi|to sm»s ’iitn ^fl^tc*i c»^t^*i *^’1**1 » 

f5c*itcsftf^^{ cfc^^ tofl ^\ ^f%riR 

'5ltC5I§^tU ^^?ftc|^ c*lf®^11»1 c^l'^tc^il <trt'5^t’»1 

cmi\fi f5r, c3Ptc?t^t^si f^C5 
I 3Pt# »itw »iti:« 

I f^fst cwt^fl ^««*t»*t »t«t'N»»t 1^ f^’»t«f5^ to 

Mcwm ffm 'sTfl «rf^l ^to to «tt^ ^ttf 
=f to I ,iiv ^c«ii ffai^ «f®tn 5g^a<&?i cm 

(?^tw \%fk\ i^itjt*t¥ w\4 ' «r«rw 'ftcitocsi^ mw 

sf^«rw5T « jua^t^ wi»j^ f5iaf*i i£tv5 

'vz'^^ ] oit fjiiarni^?! JT{w c^ ♦t%'^T<fv ?it*!lwto fiito m 

«ii»iit»ff^^ «r6^®«t?^ ^8(twto 
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1972 3 

511 <i»il< I '$?»! *ic«fT c«5»r cmn 

sfijf 9i'*PC3Ftnrt^t^'»T^i cyfc^iW^Jt 'Br^?r 

c*!if^ (RBC) n'Mf I 

5ic*a «if^^ ^ 

f^?»^ '®rf%rc«fsi ^TtJT ?ni, jpcai ciptc^’?t^j| « 2 rgir 

'G 5»ni5Rijti5 ’itw t 

f^ni f^?r ^fm m «rtf^5fc? ^jt^r 

'a»f%rWi( 1 f%« 

»n% ^?n mA I i'<9ja5rt^ 

^-f?rR^ ^n:*fT 'srsfl® ?ir-~t 5 cwziiA 

^?!:*r c«rc^ f^’s ^t^i c^u ««r%^t?r »?@ sn i 
cg'tc^^t^j? c*r^ f^ ’tr* ^ ^<fw 

^a:\a ’rc5j3r®rt?j Avm 

«ff«’^t‘ 1 ^ ff^ CAi\^ ?lt3Tr^f^¥ ’TISit f%5?1 1 

*tr»F ^f? »ii«p®rj f^'3* 

sft®-^TtcRP ^vAf^'s ^(rsR:^ CW 15 cAz^ ?ii?g«?i csts ca^irw ?tlr 

I J^A <£f^ 5Ft«*l ^t»f»f liW 

0ZA cf cwp{ ^t?ic«i ^ 

w f^9 «i5^t?rtw au aw 

59ft5t»! Bfl^«l«1 CAZ^ ^ ^'QA^ ^tc^l 

AW ^^«ft?c5in ^W's xia i c'fi? caz^ 

f^’itf*r^ AW f^tspi^srs ’r^%c« Tnh**?®! Aim ii|5?f-5^<n*n ^za 

?faR AW Am I "Sj^ ■ A'AA Clt^?r CAVf 

AW Afwft c»T AW ^t'eni c^csr^ A>m cas^^- 

WA\ Ca*t% A\ AW ^t'Q^I A'A »IWI I «il^ 

IJT^FS C’PCar Ca^^-R^tC’tR ^\ ^AZ 

^"H WAZVi, ff^i( AW ^A 

A'tAi ^WA AZA I 


/-* 


8 



(nftwi) , 

1. (^) 

[ 15 cf tl^ iw ^wt?i 

c»rW'9 3 »j’>f fVr«?tf*i^s i c<tv w 

«1tcn 15 X 10^/3 X10® « 500 C^fC?8 20 C^TC^® I f^nt« 

8 f«(f^^ ^*J *f?1 I 3 

2. (^) 

[ 5ltw*ta «ff®»rw*ltf (Refractive index) 
itPT 

“srr«fi»ii5r«' ’ffsc^n 

a ’ii*fOT #*i, ^ti'® ’Tf^m vtB 

« ftm 1.3. 1.5-2.0 '« 2-4 1 f«^lB mm m ^i:»n 

«ff®>i:!r*it^ »r^t5a *T=*n6n 13 

3. (^) 

[ Oiv 1km «ni. ^t®l1 '« C9ln 

^«CtaK5f 1.7x10“® 1.8x10"® 2.9X 10"* ] 

4. ( ’I) 

C c^'^ts ’^1’*^ "I'® * 

'•‘I’f *1^ Itw • 3 

5. (^) 

1.674x10*** 4rN HS c<*^^k5^I 'SH—1*672x10“** <siTt^ I 
cf, ^ ^tft ^11 ^ \ c^Cf f»fnr '4f 15 

C«ftlJsr, <j|fig •,! I 3 



(21»f 'Q 

1. ; »l^f ^II ff»rf^»rl-f^tC5? 

2. : ^t5?r® \ 

>®tJRfiir»rr?i «r®, vtH 

3. i ^ »iw ^t«r '6 ?r«? <ifi!?r^;R oi^ -nc^?? 

^ 1.5 ftff%^>ii-t%s8tt5i?r cwc^ « «f®e ^^tmc^tc*nr ^j^?j 
^^JitC5( i f%^ wt^H f^at^l 

c^m ^ m ^1 ^t»!^f'»T^'Q 5pti:®r i 'srtsilt^if^^ 

I ‘ilsTJ? ^i2r 

^cfcfsf, «itcif^ cw'esi 

mu I ’r^c?i'^‘i »fltcfl?i ^5F-«r^K8r?j *si^i 

f^*f!i ^1 ^t?r I '5rc5i?p ^^RT 'flm-c?! c«f«'e 

m I ^w 

f^il?[«i c^tiT« c^m ^ I '6 cwm 

«n:m«?i 5151 c^m i 

(Sift W3f wf I cgf^« 'sitltJ^trinn 

TO -rltcg? 'Bi'vC*!? wi\ to «rtc^ i 

g^*TO ^t»illt>Tt^« «twt^ TO ’fjl’^TRisr^ c^n m{^ 

TOC1R I « f^TOtW W^l W(\ wg ^55 

"l^ ^TOtC’f. '«fl Jffll CTO ?CTO I (Stc^ CHm 

4i?i «fnrttflt 5if%cfir fiw ^ ’tt«iil c^ct i 

2»; (?N5r'9c»T c^r¥ 

«it*it?i TO oRi TO, TO wg?J TO I ^tu*!, 

TO1 w CTO ^ar^ c^t i oi^ to toi *i^«aicieR 

TOWttW TOft^ ^TO?l ’W®, CW«I^ i W TOto TOt%^ ISC55 I 



i24 125-t 2f >i^^t 

I 

«it^ 42 ^twt?i ’Taf I tfl:*??! c^n 20 ^ttzm « 

f^®ft^5t9T ‘ill ?!Wf^5^f91? IVim f«n jj^t? 09^^ 

^tc^i nw\< flw 

^ar w ^•lt« ^fki I 

'G ift^ii ^i?i, ?fw ’?»iir«f9T ’5'af ^‘il^r 

5C5 mm 

?pnt«f^?l C^C5 C^% I 5j«ft8^ftfl^cj 

»r?i«i ^i?r c^z^t “ff^^i ^ 

fsi«ft?(*l ^ ^t?r I 1895 »itc«l f^sit^ 5!pt«ltfl « 

»it5tc^T f^asOT « '®i^c*fi 

CT, ^?:*(?! c^’t «fvc»f«r c^t^tJi (?i% i 

<1lt'*Ft?( '^1 <lt<I®ltl C<l, ^91^«fil ^fH^t»f«(|t?l I 

c*h9?iOT?( «tt'*it^^ fl»T ’fc^r ^1 mz^^ 

45*tt^f^ t£i3ffi5^ fa .3ff ^1 ^*fisrcf fi^ft^i facf t ^t^t?i «rc5?i:^ 

<iil fff^a 

i ^r^cfi c^ «(t?[«ii vn^si's 

«?t5(1 I 

^?r 3.; az^ nt^i wM afjsp ?FC9i?r fw 

>8 ^tm sftaii ff% vttri 

%9\^i #151 'Q. '^tmmn mvs ftit i «rtc*t»T, 

9W\f^ l^jtf? ^zm cJiwf 3F^t#taf »r#fTf cfii 

cwk c^, 5rt>fnif^ l^f? tf mw 

4ti^ « cnt«»itc^f 1 *#tcwl ^zm flint's ^tf i ’ft#i 

t Z^^% SF^ItW '£t^f« »(#nt?r ‘Srgf *ftf I 

5ipc®T?r <k»ii tt’ff'tc#?! 

frC9f m I dll ftfc*! ?PC9Tf fill«t« ^t9 I cni wear Cf^ ftf 

«% ^»11 '41 ’Sjtc44 fillisl m I ^3fWl^ W TOW *tfl4t*l 

C4D? 4t'e9t4 <i14lf% 1 ^ »Tl55f I 

cm l=f I 

^'•r c^^ie c^'© ^ 45m«t&Wi %f% W 
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c^t*? c^t5(« c3Ftr9tf^C9f?j i csFtwtf^’r 

ifw #t5l ^l 3pltCSlt&s» %f% 

m nm I w ct c3rtcfltf^i:®i?i 

’tfintn «n \ «ii^t^t« 

^itc^tf^, cytr^tJ^cs's, ^jTcWt^tfef ^^Jtff 
iftst I f^t**t^ isc®^ «r«T^ mm ’ttrf 
Iwtfwi I 

mm f^fm ^?t< *ftfr i fkTm 

CT '®1 I ?It»ft?»f^^ 

mi mi% o,^?, 

^t?ifn5i I 

cw* 

C9f®'«-f^f^?r writ's f^wt^r t®i'9 




’tf c*frc^ ftawRW b?a 

c^t^fit»{ 

'iim 5^5 31c"t f®r*TSfl 84 ^?C3T 

^^nar’^t'T 1888 »rti»i 17^ 
«t«fnt?lr5 'st'^iT^*! fw^i cn^ 

c«ff%«t< mm c^w *fK 

¥?^ti m c«rf5«:®rwf ft. •fl’r-ftr 
SFtPT ^ ¥WSf C¥r¥^ 

¥fti¥t«t ft'>tftwt»in« '^n-ftr 

c¥ti»ff itsurwi ¥c*f 1910 
’rti¥ ¥w*ri f^ft 

ft. '<j»r-ftT 3Ftc»r ^tsft i»«i?H®ar 


<^^. <i|3f-^ grtcn ^tFt^ «r’5«K8r?i ¥t« 

ftwj! t «>Ti». *tH ¥ii=?t« m 

f®ft Iftf4t?tft^ ¥wc¥ ?rntw"fttaif 
C»r^5tSH ft’TtCsi ftFfftsi ¥tar ¥C«iT r 

wTfK ^r^c^r^^rtf «ii¥l5 

f-t«4^fef!r nc? c'5t¥^t« fecwc’9 

i-«R ^^rcnerwr irtn '6 

'¥«tjtn¥ stcwar^t'«f m fti:*i 

9000 iJt¥l \«l«(!r ftci 1916 ntW ¥Jt«l¥ttJt 
c¥ftfjt«r c¥t*^t4^^ ¥W!fi 

^tsf ^1 ¥¥ ft«t^ ftr«firfti^tw *tft5'® 
¥nt¥ 1 >j^?rt;5T c¥t"*tt41f ^^*nr 
tiftii ftaPti^r dtfe 4 cftfi? 

^¥11 %iars?tc«t« ’sw 

¥f<jftr¥ mwtt cm niwt¥*ftaf ¥?!¥ 
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^ Nsim 125*t 2I 


1936 nim «*i^> «fwar5ir wH 1965 i 
1967 »ft»i *l<« ^Dtcsff^^ 
fC*r C¥tMt4*l5 *lfa5t»!^1 



'« 1971 »itc«ia ^*11^ 
<^5*1 I 


^tr«f I f®^ wtntsr 

« ^fail ^Jtsf- 

'«mc>ttf5rr®-tsr. c»rH 

•■[Tt^ ^orr>»^ftw 

«ijtc3Ttr*rnr"f*T 

^il^SlsT 'q^ C’¥f*(’&’T-'«^ 

I c^fq«tq 

cqtqi^s cvcqi. nttn’q 

q[7tc»rtr*TC!iiw?r q«r’5 

stwfl 'jqfsR w tfcqsTf 

« «»TS¥tfl «ff«itM9 qcw f«fH ^1* 
%qq I f^wrsj' ¥<2r:5it^ 

«ff« '^fa facna Tm 1961 

»!tw nfaai^a aiHt^n <sif«fej-atf5rflr^ 

c«rcaF 

f^i(t*t cwf ftqta *rtq i 

*1. 




fqwfq q«>C(S!CW?I 

59^ 

faitfaa^tqca’a 'qfwi 20c»f 
23c*r cm%i^ n<« ^ta^a fawtsr 
¥U<!ircqa 59m ^f^aqsi a?tw fa«tq 
f tqw fawM ata \ 

qtqqwa ^ftaq ’^aca*» ca^^ nfafuai 

ail ^ fa. ^^tqaja i 


apto *rmw a5taR?®5 

cqNfCTfar 

l[ata a^tcf «rtar®t« 4aa 
^ncaaqtqqcf ^tac^a hcaftf caMi* 
catn axaata ca'cq a^a t?aa >?sai 
anu I 26 t-r cwtal ai ml* 

fqata acaj -pfsw ^•T'^caa ataita ql 

ai^a camttam ajaqi i 


m 


1972 1 ^f^ir 

wzn^ *rtpr 30l5 5Ttcn»i ^ti^i 
.ftt-fapcvtcsf^ «%-« f>rcfec^?r 
*it*fiw ^tr*f c^ >1^ c^fwrrTsf '« cfeww 

>itf»>r 'sti iittrT •ii^tsr 

»irir 

«rt*ftsT» c^f^i. 

icfesr. ^5t| *a^*v *tp5*l 

sari i c^f>^arli sjsii 

eftnt^. sl1^=i f.'istl, •ipB*f 

ullsts ’i'$t*!tf«« lari i 
ntt%n 

itl-fapritaf^ «f®'es ’itsia 
c^fii-atijtatafs sjsii i «iti^- 
*i'«r»ia ?sf*i cfef*i’i*tstt’t 

I ^*f'«ras *it«(Tc*i c^f^- 

csfftatws CT'ci apfe i« na 

<«ifm f^ststaf *rras djf^r- 

at«ftcst»f STS’?! nt? i 

sstsf^s it*rc=n m laci 8 
citfc ^tii I *)rsj 

stsi ^safni sjs laii «tts 3 ciiiS 

^tii I las-lSs niw atitlas 

>nrts '®sas ^irotis 

sitloFl-'ea^ »(^at»r saiii 

'ill cuBfs l^iri w (fsf^ts 

chsr) imii »*| aftatiiiS «rts 140 

fiwtfilti fsi I 

sias f?ri fIrsH 

'5sai 

xwafi i^rtstf itw c^ loi atitlai 
•^wr rifijrm s^ntali ^or^s 
c?m j^tf 5nt»rfir «rtt»! ▼a dfsinti 
iHi ¥ir» ntsa I 


tf^f ^Claris l^st<!»r?i it*ras 
1S1 laill 1974-75 Jit*i cw clf^' 

fwtrsi »TCi 

*111% csa ‘*1 firsts 

cl^*!*satr^is «rati|ST elites 
^atafsj’i^ ^ciranr *tfs«^(s» 
finta it«f laai •nt^ isfs 

jjtf^sc Jiititi nasiii ff^*ifen<srf 

sisfts la ‘fli ^arsrs Jitmi 

sjt*ftca if«ii5i 

astiws itii «fts«n 

i«1 laci I ifilfsfci-fj? 

Jltf^as «f^«i f«c*tt^ 'sl ^-Clears 

«fst5f cia?l§ itfn^ la astiat itci 

'9sa|5 ^ks 5isl I *t 
«sc5^| ck«i^, clf^afsT mK 

^Ificiar '« ^ici 'iiilS 

sTlwHa^ T'tstn Hftiai «Jnil5 

sjs la 6 csFtlS 78 951* Itii < 
1947 ^rtws c-rs sitnt>r '^>1 ci»{8 Bt^s. la 
^ «iHi 1S1 ^tr*f I 

t*r<stcis c^fnrestn 

'itsos 'fli itsl « Silas 
clM^cstst ’tr^ ^ks I nss's^ itw 
SJSltS '«ltSl-'SS^f#S f»t%r« «iti- 

St<-®tst%-'i?s ??isit5t-’5[fssts sis’ll 
^fsi nis la [ 

fiwtw 

1971 itois irt9 ffSif ^fiti 

«rifti ^1 iwci f^fnl 9-fs«t4t 

'6 'Niti-c»iflfl ®ts Hffcsl \ 
atioss fJflinfii ^ 
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'e f 25«*r 2t- 


«lf% ^ 

c>if<f^tcv c»it¥flaf¥ f49itq*vstf flwrt 
m9 -^^fC^fsT I ' 

ft® C»lt¥ai»^ f^®t^- 

I ’®f? ’IWT Coming of 
Age in Samoa’2 *1W 

^C*fl ‘Growing 
up in New Guinea’, *Sex and Tempera¬ 
ment in Three Primitive Societies’, 
‘And Keep your Powder Dry* I f^fSf 
1926 »it*j c^ftv |ai#a 
^t5tat*i »icw ^ 

^^ar^sT I 

cmiwi 5t^-»l^ar 

®wi45arif^ 

aH®raf aat?-f^%aa >i*int»ifa^ aft®i 
«ff^sr ^tac^a csritf^faaitJT 
cautfafta steal ca aa^ts«5[^ >l^faaM 

ca?ca ^ta ^rsta -einfafN i 
enPre^fa atsa fa’at*r ^aac^i, ^a ^atai 
«taa -ata ‘«a^ vt»i, at!ja «ta af’it^a 
a^*tta « ®raai«.eaF faafi® ®ca i 
«it«r cairar sta-i’ aa^a «itc»f caf>rixa*r 
jtttaa aja Alcanna 


araatacT® faitsF vax^l I 17 
W¥t®ta «Jtwe^faitw 

cwitf^fawtraa afaraF ca^n^eittaa ata-H®®^ 

antatfaft fenaic’ar awa 

OF®tca<( 'sfa arte^fta 

c«fatta»i ®^a <4tj5. ta®. fiiawi i ^tKaj, 
caftfti^n cf*t.»itcaa wai 'fie^atifa 
c®^»j-«ii, 273 f®3aa 15711 4ata ^f®f5ra 
®taM aft^f aiaitn® ®la arc^iarata aa? 
c®»r »ita «iia^' ®ta^a a»ie® 
f»rca ataa, *fnca srsfii® ^ 
fattat® ®ca c®a,»»ta^ cafitf®- 

fawtea natffawtwa i ^ta 

iSTfa^a aja «rt8F« aPtf^-aa a® 

Wf I 5-atwta ateaa ^axai 

faatne® ?5 ®ca «rat5 ®caa, ar?«fa 
c^w aea ^a^fta na ataapa*! ®ca i 
a«»tCTa aeaj %aa laaca’^ a^?, 
aiam^^ta^aa^ «tait® ®ta^a cant^:- 
aaK-faatft ®^f f^. Wl atai?,ata 
®aiaa afanta® ®ta c«f. 

^at^® aji^aac® «raratf artatai 
a»5Siteaa fa?ai amat^ata, 

fa^ai 'aa^ ers^aaa a^®r?atai, 
aj 1 ir 5 .ata ®aa ®ia^ af%a aitcf^a aaftcaa 
jHata c^atcaa i 


--.. --^ ... ■■" -«■■ — - ' '---f- —I -lyr- 

«rata a*ata¥-ite!amt«5Wai^ 

ilW^Tsafa »ttwi ^ ta-33, itai ataf» IX aftataK aatfta aa? aacaa 
37/7 cafifflcftiai <»ta, aawtaf a|a afSra i 
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PRECIVAC 

'* Rotary High 

Vacuum P^'^P SW, 


For bMii^, Researdi 
Educationai Institutes 
& 6ovt Contractors 

HliCIVAC fNQlNEERIMO OCMUIFANY 
Ctk9i mn, a a cNAmaiti tioAa 
a4t(aiTTA4a iwoM («Mwr 
fttktft OO«|ti0«A OiAIIIHMa mWOAIMA* 
^AfUivaottriMMUiAiiAa « 


PYREX TABLE BLOWN 
GLASS WARE 

tW « WWtf 

fWR 'WlfN wt; 


S. K« BifWai §L 

37, Bowliumr St. 

Kol«f Bttildiiifi» Caleatta«l2 

Gram: Sozhkt Phona :!34'2019 
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NOBEDON 

( N-Acetyl Para Aminophenol ) 

A new AnalgesiC'Antlpyretlc. 

Effective and Non-toxic — Different from 
the usual (APC) tsrpe 

NO ACETYLSALICYLIC ACID—NO GASTRIC IRRITATION 
NO PHENACETIN — NO METHAEMOGLOBINAEMA 
NO CODEINE — NO CONSTIPATION 

Indicated in t 

Headache, Toothache, Cold, Fever and 
Masculai & Neuralgic pain. 

Details from 

6. D. A. CHEMICALS LIMITED. 

36, Panditia Road, 6alctttta-29, 


Gram; SULFACYL 


Phone; 47-8368 
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'Q C5rh?^v^ 


ni(t«f-f^«rtsr>!^Cl[« (Social Sciences) 

^ctfj «itw ftcnn ««^*f 

fWf ^•IW ^ I *ft?ns 

«Tft*itwtir f«f5ra «ir^$5 <<1 
ftwtsr ^^tn*rttw 

fCT« 1 ^^^^ circ"r« nt«rtf«r 

(«« «r5t« «•!'« ^- 

rwtwfw^f« !(f»r?lr5 

^WI iltf^i^ff CtCV ¥C1 CTC-W 
«rf ftWt '•Rr-<rmf ? 
Ml,'•WtWs 


«fti:»itp!itf f-f^wtsr f^wc¥ f^i- 

wi ^t9^^ «rf«'®tw 

^C5«i cf’iiJiti wTCTfl wcfl 

^1 V( f^. <<«« wttl¥ 

I sifn 

»pwd >wt<rtt*i« fff«fin <ff« 

nik 

fc«fi 

oil «lf^¥t^'^ ¥«IT «r8J¥ (<r« 

fw< wHt 





130 'S f SS't 

^!ri «i*i?fwrvc»(m^^f« «»f« ?tnt^ ^ws 

c^r^rt ^^ \ *jtHtr^it 

*114*1 '« f^r«9 5rt*ltf8f^ «TtFHl-«fT^4tt?IlI ^Wtl?=Ttf C»(t^»T^^f«« ^nt4tC3ffl 

^n^'si fiwiRfsI^f r^rc'sf^m *rfwf^® i 

3i<5 c»it<f»r^?r«« '<^f5 c«?a‘f^®tsr ^*5 f^t"!^ =ftc»i 

'4^ sis »it<i na’nw? ^*15 i ’fC5=^®rtir cait^n^’?r^9 fe*tWt^ 

;?^;is[tJI <sim% 'Sl5|'\^tW3 C’?C3! 44tC*Jt4J Cf'«11 

c»itffe’tu 4? =fi *4’^^ t5 
’•ltC»lt^*T"^C^fl C5^1 ^51 1?C9CS I Rt“r^ ‘4’^ 

f5|:nW4 '4’flS ^tilf I 

c4, c»it^»r^if^^ 

^4t^4 '®iF? '»itc5t*r jiI ^c»i 9-f^^sr. 

1 f4ci? wz^ nt»jtf^f ^-f4wt*r m 

f^C-f4 ^zm <4^ C^, <4'ir •IC’FT C*ftft«ltfl n^r^ \ (Culture) ^C9I1 vt^wtC*T4 

<ll^»rtai '■itcut? «lt4f4^ I "4^ »r^«1 

Snw I f^f«4 if*ft4 ’Twr '4t5it^tc=? ‘4^41 

’TCf^ c»rtf3T^?f«4 c4, ^wl 

c^t«i?3i I %z^ «rt«t nfic^cn? 45{?ir*«f5[» 1 

4t5{W« <49 SIC4J «wc^ sit4^w)?rw4 «I41. 

»lt*ltf^^ »T^4t4 «ff« 'Bltt»lfV»1"4tt«4 f^Nr <4^^ ’TCV 

4'tr»i cn«f^c4f « ^<.*rt^c45 f^f«4 4f*itc4f\"t«i i 

c*it^4'4i, 4 tMi, «r^F4, c^fsr csit’f’tt^i «r44i n\i^^ 

itsi «i^rr4« fz^ } ^ 1 511 ?rn cn% tsifis i 

C^ntt? sTl^ii^taitfl C41V ^tr4 I "^441 ^4ti5 f44Tt4B 

«jtfl*n «4®'eit^ (Edward Tylor) 

c^ft^T »4^ '« n4«r44 1.865 4y4^t? ¥i:flfiK«iH <444 

^4if4c»t41 4tf^iB nm- «4^ 4f4tl5 1871 'tfiiR’ir 

c»[tt|ff, 4il4[44t58l 4'®^ ‘Primitive culture' 3{t*l¥ 

'•jtfr^i »f4*i tuff 5(1 c^isf, i^4f4r c*it¥- ^rfwtfir® i Sftl*icn 

^41 '€ f4«?(5! I «4t 4^18 f411» 

»r*r feW5f «ttf?4 'a wt4f?[v vtwi 4t4 wr Wf wt4, f*t«» 

’14tsr4J«5<»t« 4t4J C»1^4^C4? VWCl I 4^f«Wt5r» <444 

f-f4WtWl W4 ^444t4t4 ’itftfN'f ffC^fl’f ^ 

I 4^t4 4tl®l 4W >1411^ »|Mff^ 4^t|41tW!l 
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(Ktetton) 'e ^5S!t^ TO 

c^, «<}5 TO »r^«rtw 

ftwt’f '6 ^IJHf «l¥ f? I 

«f5r (William John 
Thoms) 184^ -jlfc^lf >f^«r^s{ Folklore 
▼<ftl? <«? itn 

Popular antiquities 
•15^54)) f I ^t?r 

n^TO i?i, <2rfr^a i 

cifsri ?-fawt4)c?9 «rtc»!tf5^ 

ai ^t«T5tca?r sic«r ai 

cvt’frajftaa f*i»i acatf \ ^Ta®fft4)c*ra 

ai »Ft*i5tc?a 

faf«t >r*in *it?wa ’r*it®f 
n*iT 

aia^ta i 

'■«tc«it53(ta *ffar«rf^c« «i}t« 

V.«> 

•ITt^ (Andrew Lang) 

4n[t«f41a[ ^^f^£5F»f ▼raffw i nl? cafs^L 
Cjpsfll (Sir James Frazer) *ff»l4)a 
«rtc«fl afSTC’Ttfta c»rr<ft?ta « 

‘Golden BougV aitrwl- 

vsr’flit^tar^ fastfl- 

^RF«c^flr ar^wrt 

l^af cTO (Franz Boas) #ta 5^tff ¥ 
ifwfltf f^f^i 

iftTO «f*l fiafttaR I artf^ 

art^aH^tfr ’• ¥tW» 


'8ttf5 *« flTtsi- 

’ftSTtl hwrfFyftnfflfl Wt- 

f c»lt¥¥TO r®f^ <Sf arrf«9 

w •ifibi"! '« fflf^ir 

ujsf^ |<I%II1 *iw ai^tw 

wtr®3 «f-5isF«"sr^tnA Nf artiJii- 
5511 ’Sta '«rTOssrtf 

c*fhitf^^ a^sfi fif5iai, asisrtn «f'^fsf’itfTO 
^•rartf«a a^aaatita etf% 

^t£»itfl!>f"^t'® ^ai I 

« f^sTTO siWCH 
c¥tfltff^^91 ^naftria »F’¥f«a 
flFCaf%C9\511 ( Herskovits ) 

'Sfa |31^ ‘Man and his works-iUfl 

^c«f; 'arf%*i« ajt*tsr ^rtin^r cn, c»!tflF?^l'« 
aitiaft5s?t? C^fJ^ UI’T af»r- 

cntii9 Vi 1 

(Malinowski) 'It9 9W1 
‘Myth in primitive psychology’-C® 
C»(tf f%9 

47 fsi7)5^g^ 5T"»tC^9 ffl9f «r^tPr7 THW 1 
trAij-Ni 4)*f9t^t79 *ic«r; f«fH 4'»r7 
7WC75T C9, ^t£T9 fBJrt 

97i:?ffl fentftn I 

1. 7*r79ti—'a®{7 7t«f5r7 ^rt^- 

Tl^’StCflf 9<ii1 74 v I ntTO^: 5irs!7f 
*itr»r ifli 51^4? <aflt Pr7tc97 7*rifl^ 
aT*t£« 77f*1 4twtf67 79 I 4^ 7l77t9 
arttTt®!!! C7C79 "frsffl t*f9 4«N- 

^’5t« 7W TO 77^1 9t9«f} StTO I 

2. C*^(r77 tn’Krtsi'-4«f91 47® 4<%< 

't TO TO 791 79 I 4t% TOf^ 
f^TO ^rcTfs^ TO %9i 

apiW^‘1^ Wtf flrtv Ttt tro I 
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urn !• wwm [ 25*t 3f nm 


3. cn 

w ff sfi, atit^ 

nfti ^*1 

fi I 

c»it^»r^1Ff«w ^*ftTtCTa 

3T<ijr^ ®tfl fiff® ^nitF^ 

•ftw 5111 «rr®l5 ^*ft?|5f 

5r^f«i «ftf«-^*fwtf®fl '« »r*(m 

nfic«ff*i^® ^tc«itP5ii i 

'«^*f3 

^*T»l«f»r 

^11^5111® ^-f^wnsfa «mtw5i 'sinr^^tt i ^*»t 
tk¥ ’?it<rit« arc»® 

I 'S CiltV’T^’f f® 

n«"nwf fena i ^nflSc® at? 
fircn ^naf!? i faf®f 9 -f^wta^ cn 
^19 cata^fa c®t??^?r®a ^nt?tcaa ^na 
m aatcat*r ^racial c^itfa^^fia 
fawtaf^f®® ’atwtsatf c»t?t*Jta c^ifal- 
«fa it'SH u9a\ 'Bitcafaafta c^fftata 
catatt^a ^<?ta «r^»i^a t c?»r ftwc-ra 
c»ita^ataa ^*r®aa aFca c^T^f^ia 

^ti»it5?ta mw ‘a^a 
f?taa ni f?a acal '««^«ra?i ?fa ?ca 
awoii 

Vf^wta\c?a cat?a^^f« atta atai ffi 
wtw »rca?«i:?a ’atcfitaat cat? f®i 
•f^tiaa I catva^afTaa fafw ^atatcaa 
^aai <«t?a aif«f «tf® 
atattaW t^al ^fk9\ irainataa faf*? 
atata catfa^’ff® ff«tta 


aqa^ arttaa ^af^a ihata «at?i. 
4®j’f «i®ta ?® at?a€ratat—i|-faa»tlh:?a 
^cataata ca«fa 4tata at® ?ta i cat?* 
¥?!, atfa^t, %Vt «fa6a cfta <¥ ®tf®f 
«r¥® fa¥i-?l¥ta ¥t3? ¥ca atc¥—‘®1f«t 
a^f® ¥ ®t?i4a faf®f f?¥ 4ff®¥ra® aa 
'Haa i^l-«ta5taa atajta i * ca facaa 
cat¥¥ai, ataaa ^raai i^ta atajca faf«i 
¥tf^a at^aFr®¥ caataa ¥ a*a-a^ac^i ¥at 
4tr®¥fa® aa I a? a5 C¥ta ®acat^a 
fat® af®attaa *r^a 

aftfaatcaa f?¥ cat? c¥ta «t®j¥ atattara 
«i®ta a^ca <at¥a^tr®a ^ttataat^ •ijaatai 
aatat¥a ¥t8f ¥at® ntca i cat¥a^t^®t¥ 
ca ®tar^ aai ataca—A living fossil 
which refuses to die at^t^ 4? ^a¥ ¥ 
aifasials ^att i 

®ta^a aatcaf ata-aa Waf%a ^aa 
fa{®a catf¥¥ ^ttsta-aiaata ¥ fafa-^cataa 
«t®fta «f®tfa® I atat wtr®-§*r¥trs ¥i^[ifa® 

c?ca atatf«f¥ ancai a\p^ fafFow^t i 
atataa aftacaa «rr®i5 *rat’f*f a^trtaa 
®5t¥tca ¥rra¥i c¥ta ®tr®cnli|« ®*lata 
faara-'¥fatta» a<lfaaia ¥ ^a^tta c?tta 
lawa ^aar¥ «r®t^® ¥ta i af¥ cat¥- 
f^atcaa «tr®IB batata attf®? atair 
fw¥ ¥ ¥i<a1f®¥ sTtacaa n*5t^ac^t fac«ft® 
fell Sfl®i arirata c¥t¥a<tf®a «rf® 
n^5f at® afeca ai i ca^f?? caataata af®fa 
®ta®at^, facaa ¥ta nf^sa at^ata 
•irtta nfaaf¥8 aa i al aaa ca\f¥¥ caa* 
caita faaa*t, ®ttaa 

ir^ata ¥a^ aa^a fa5^<caa nflt*rf?c¥ 
¥taa afaata fa<caa Tm atat^tta caaai 
acaw at ¥aa¥ i a¥a f^ai** 
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w«f®t5»i’ri ^^!rrf«t?i nr^‘4r?f^ 

«#-«t5ifl ftstf 

^-f^wtrsr? 'srtf^-^nsrtf®^ 

c^ra ’i^ff c*it®“ 

n^il% tnMRw f^rwRi nfir- 

C«ff^^ ’!t*ltf%¥ '5I^'«T61, 

%ttt5 vHJfr fgar «??pci( ^t*rt« 

«rc’Btsf^f I ^-Tmtz^j 

CTO« C»5tv^<ii1, 1^, «r^5Wfl 

f mz^ I f^f®s m^9\ '« *rtf«- 

•rtf^^^tff sf^tc^ nf^- 

«rffsi ^*f 

I c*!t¥5frtff'»T 

'®tflr®9 C»!t5r5?1^af ^[tCl I »«- 

«f^a ijnicf 

»it’itf«f^ «fTtatft«*fta 'f^jf«Br>ri 

’[tfifrsTfl ‘•I ^fsjtw, 

«f^, «t:f1, PfR 

¥t:*i ¥W¥r ntcisri C¥t^ 

nfii^c-r »*n^ c¥t¥»itffcw« 

^««i'« «fjn:5iti)?r mzm 

'« nft*ltfaf^ ¥C«W| 

®wjn¥t=?:¥mT r un?? mm ct'H, ¥tn « 
«[Wi7?r ^*i¥ ^¥H *ff3|9if¥® 

I ^-f^wttsnt C¥ti« ^«<fT 

'6 Vimcn f^f^f 9¥t»r?r 91915 ® 

I 5 W ¥tC¥ 1 C¥tff9f«B ®*rt?t9r¥ 

3t9t9T-»r^rOT llfs-srff®! ^^9 ^trntf- 
•itc9s^ «ifje ^wj n9if® ftHr9 ^9^«ii- 


9PC9^ 9J9^9 ¥91 C9f® *1tC9 I ^tt9t%¥t51 
C¥t¥t¥t9 Cnt>!t^f5 ¥^'¥ ¥ftt9tf^® 499 
99ti» ^9®f¥9S (R Bert Redfield) « fijsi^ar 
f5l¥t9 (Milton Singer) 455 ^- 

f9Bit^CW9 9t9l nf95tfil®! ‘9t9^I 
¥*r « ^^19 •rf99':^CS(9 9t91* ^^¥ ¥rti:¥tP9t9 
4t»fr9 C¥t¥n9^r®9 f9f%I fe*ft9tW9 4®T¥ 
nt^f^r •ar?*! ¥91 I ^-f9¥it3if3ifw 

¥tc»ltwl ’¥T*1C9 C¥t¥*!?^f%9 «¥® « 
5ffrt9C’r9 415 4¥i5 4¥l feft?9'1 I 9tSf^39l1 
^‘9*19, J '®t9^9 9f9¥, 9t¥f*1« 

« Wt5 ¥tr«9 C^t®1 ^*r¥tr»9 f9¥r»T 

« 911991991 «r^f^9 99J fkf ^9^9 «19K8\9 
»i9l«r-9j9’?t9 9i9i >i¥iR 4^ ¥rlr»it9*n 
4¥ 3r9f?’rC¥9 9T¥l«T f^9l¥ I ’•iR^f 

^-^911^99 C»rt¥59«¥f^9 4l| »r¥n «I¥4 
t*fWCH9 f9WI9C19 ®t9^ 

5T911W9 4f^ ’SU;9¥l’55¥ ^1:99919 4f% 
SftBl ¥«91 4i:9T9f9r 1 ^ll 9^919 
^f9aJti:99 »rC99¥i:99 ^[^¥9, £9*419, C9t9h 
9Jt^9f¥ 455 9-f9®1^ «rfff54 *19 4R¥99 
¥C9 5[>f9WtW9 BTC9 C¥\r¥¥ ¥*>¥19 '% 
4t5l9-9r9¥tC99 4^59 fe*fl9t9 f9W9l9 

1^*11® ¥91 494 ¥'^9T I ®l9'^t9 f4%|f9C4 
419^9 fB¥t9l9l9 •r5^f«(¥l9 4ll';539 51- 
f99i1?t9 ftwl9-¥l99t9 C¥tai C»rr¥>1^t^9 
¥919919 4¥ ’599¥ ¥ f9«ll9f^f^¥ »IC9991 
491% 44jj‘9l^‘f 4C99 f9t^9 9l9¥9C9 
499 ¥t¥4i:9 «t9®*i9 C¥l¥¥'1ff®I 9^ 

f9Wt9m9t 9t9 51“f9ail9 4lt¥l59l9 4¥ 
4*rf9¥l^ 4¥fC4 4f4®t4 9C9 I 



c^\n* 


c*i\s«rnr8^ 

«?h dr? ?«5t3 Hfl <^i^\ 

c3ntr®f^Ti‘i?r»i 

c^, c=i^gc*»? «it« c^t^ 

dr? ^t^i ff=n I f^'*r dr«i*i 

f^sjf c^ ^tcsr 

c?t? ^tt?« ‘sfwj 

5%? «lt«C?C^? =JtJf 

fei!l«rw?NJl 1906 »!t'ec?^ 

^tw ^w=r 

r^m c^, cjj^ >r*(? •!<« 
dfc?? f^’Tt^ 

«r?f«?*f^tc»{ w dr? ^fec?sitc»!a ’tf«? c^ 
^lsjs»^ c»<ri ?f?, 'll ?jr^ v?r 

^r? 3>i I '^t? fp ?t«*n ft?r c^, c^^tjcsni 
^i^ci ^9 c^fsr dr? ?tvt»i Ifec?- 
sitisT? 

ntW I dT’rt'f C^Ttf^f^? f^¥T? 

(31iphcr) « (Williams)-4I 

cs?'e?1 dtt? isf^ ’?Cfl« 

®la srt'er?*! dfc?? »r?c?i 

c^t^r % f»i?itr« ?:« 

nnw? I 4? •I? •it'tfli 5if-y(in^?rf^ 

«ripiti •(? ®la nt'ew 1914 

<3^c<tvt? ’r«t?j c^t? drt?i 

'rNf^crtif f?f 9 

'd? lafl-?*) mm »rt?rr?j 

f^fSr 


iit?r*!i i«f ?«t"H I 
5?t««! *tt?'«r«i wts« 
f^fcif?*!! 1914 c?i:?r 1916 nH 

c? 3TSir? »it*«c59i #t? 

^ *«1P 

-ar? f ^ynt? c?c?f drti^ 

^dr»r? ?f%^—?t? w 
’jRfli c«rrf ^t« «ff=5 «r^t? «rt? 

«rc<V ?c»r ?r?r?»f i drc?i 

?t«?i ?c?f?»i I 

f^l 1916 <AW 

’iiim =r^H c^tsr dfc?? «rf^? 

4^ cn? ??t? ^tcai^ 

ntf^sjm ^ ??? 16^ 

I?t9it¥ ?w5n ^v$ 

^tC? 1915 <ff8*r 

dj? 5rr??ii-*ttar ti'Nti*! 

‘Planet X’ dTt?? Wt? 

c? di^ ?^5«, c^r fs dt^joiii 

mw «ftwt55ii I c»i^ f^fSi 

f H=? t?, > dfC?? ?«, 

'St?? «rt? •si^ c<rw 

dj? ??T ??:? «»ti 360 c¥tl stin i sit'scfi:*!? 

n? 1919 Uiti^ f’f¥tti^'« 

dr?i*f dt^^ 

VI?? I fvf?'« dj| 'vsrNi dr?i5i ‘^»[Ti 
'«w? m^ ?^?? wv viT »ni??t? vt?v i 

• ♦r?t<f?vi f^vtaf, f?in5t?^ f?tt?vt»nr, 
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^iw ttw fjjr? nj c^r-f ff|f?? 

C-»C? 1925 
<Wt®1 ®i^9 9lWVf 

^tV^c^iT •Tt'scwn 13 

itfi* =Trlt»nr *fl^{5 

’it^tC^T 1929 »ftc*i *rf*f>l{%C?I 

‘3[c<m«i ^r®Ti .artfff 
«f^ttts[ I «il^f ^tc«fs Iftfl'f '511%’® 

C. W. Tombaugh 
»<¥ ®1F<| *rw?c»9 §*f5 / =5? ^C9!1 
«ii^ ii^sr arcf?f «fJitc*t3 

I 1929 

CtC^ <il¥S»t*ftt? 'STtsffC-tfl 
f^E9r*f®i 
M%5'S 9(t«C5C*ig 

<jrc?« 

=111 1930 21. 23 ® 29c-r 

®!a«fi '6 

*fw <ii>}sr oQ^fB ifacis 

iR ^t?r §n? ^ra 

fat«ta®tw m\i 18^ cwmii ^ 
ifa «rtcai wrtcal ® 

f^f®® ^ca ctftj f?«ii 20t-f c?3pjta3 

att® S«8i»i a®f5cf cai 

®tta if^a ®ai:® w ^c»r5rf 

w *ftf%®jti»ia 

®f®ETa 'tta arr*r i?ca 

^k»ri r i^afS-uia *Ttvc»ira ’r^tasri 

^®rw >r^f%® ^csfl, ^ 
n>Rw 8ta e[JW®trr» 5»tr*t «ii® 

^t*fS%f ®ta3*t«rta 42 ait^rfafil 

wn ^TtutEaj ^ ^ a®*i 

^ ’wiw ifir cnwi ^ nfwn 


« ®9tsf ’\m fca ita 

><1 fta fSfitr® ^*r^® ca. ^ 

a®iB w^f^Esra sftaf 8tf?ca ji®!^ aff 
®ita f®|l ^E® ntw sn I 
i<i^ <src?a wf ®tcfli m 

^ aiEa ( 1930 ) 13 ^ *rt 6 »rftt*r ft^'S 
®C*1® *rt^J!t^Efl Cfef»l<afj's? fEf 
<»fE?a ’Ta®ta\®tEa cata*fl ®iE»J*r 

c»rl ati?»(f^a c«tE®l »rtai ftit 

®tsraf JT^aiTf «fEtfa® a[E*fi r 

'Bitf^f:® df^lBa ^t*f®a*l ^fE® ?!*?} 
s®at? «fFr#i® 'flftE® I sftcai ®1iai *iE®, 
cac?^ <«t afafg c3i3fl«rii'c®9 c*»a ^*rtf 
’f^a ®a*ft^® 'sppE*! ®Ea» f*TCt?^ 

«rf53a ^atE*| ®tE»!tf6® *rt®t»T^f)« 
c<ra®i ^(Bta ^rfati^ntca^ iii| sitavai 
®aUTOI ®tatw n® JJE®. cwJtf®% 
*ftf^®Tt*I 9lt«EaE»19 «fE5lrE®| <li| .STE^f 
siafE^ra ®tw «f^a ^ ^i, ^ta 
wa^atca 4 ? ^tfa^lEafl 
ac>i fawf^E® fsaTia^a ®Ea ata’ata west 
^ fa =ftE*ra «rw®aaa (P ®L) «t^E® 
ffEa^ Jt^ afE^a atafai mi% PLUTO 1 
c^Eaa «ii^ ^l®*E® 5fs<af ®aE«> •a^ arflBa 
atafai ca aat< ® aKf ^EaEf, ®i aca 
®Bi caE® atra 1 

flLtBi aai® ®rEaf ®aj| ^aa ®tatca« 

I ^ caE® m f3rafe®a ®fa®ti taa 

275 cafflB at^a na^ ^«p ®®aca %aE® 

a[aE® ^EiJi aaa ?a®a ®tEa m ata, ®aa 
■at catf «ia ta? ft^ta <fra 460 c®il 
all*! I aj®it^ a^a caE® >aa a®-?aa aE®i 
arra 367 cf 1 # atl® (“aa eac® 
q?f 9 cftiS 30 w atia) I <| araIN 
rnm^ till, ®tia aiaajt>r®ttatE?f 
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1 ^. . ■ 


l36 

uttii wn (3600 

«r»i C3rjtr«f^«tna fiiitci 
iw car%9 Cl «fCW tci 

-srcifs cutt 

*1^ c?lt51 

wni (Elliptic) <f9mi itf 

(Eccentricity) 0 25 
^ «rff3p*i «FCfl <<19 m 

ltd «tt9 248 I fs{9f ¥^*rd 

¥91^ 1*lir d9 ^t9 11 fri I 

Xii^ «rf^9ti ifiapwrci ijc^l <<ii9ta 
¥C1 csrlgdl «TCl1't« 7C^l fs?1^9^ in 
nt^, it9«i ^ C1C1 cingdi ?ii «ftf 
280 c^tfS *ftlH ’I'SlH ta^c^i 
I9t9 *fC9t nrrtf«f9>[ni m <<i¥'ihii 
infii n, ci^fj^sw 'i'® «rt*Titi 

iFci ®t:>rf iwT iic®i m c^vs 
•rtni ffi nn %t9 in nil dci 
n. cm c¥ti «iHfta iFtii c*i^—cin^f 
^feta ¥1^1 nngni ¥¥i5d9 ic¥ «fti 
17 f^<li9 m c¥t*i ¥n inn i 
¥tni liar ntsi liti 

I icfeti ¥¥*ti ntmtsiii iti 
fiwr?lna ntn n m nc?n, ^i 
iwi < 1 ^ n. <^^ ¥¥nm m -sfi- 
'sfii ¥¥*mi nil itw nl \ ivitii 
iini ^^fiaij w in «mi f9Wt=?l9'e 

t<i^ iti*fi mfii n, iic¥i citi HI 
wi ¥ti fsiiiJii <sti nignsi <<i¥ 
fiitn fill ^itn cid <<11 
itin ni®i cit ^n-sti liti i¥»fi cm 
Pi|T« m «n iiiti <afci9 <ititn fi¥¥ 
¥1 fifii ¥¥*fi in iititci 

^111 im f 

|i^¥i icii ’Ttitnr nff 


nln¥*j 111 w inci» ¥t citi nn 

Itl Cl. ^dtf Itaini iti 

m 'sti iti cici iltciti n^ <srf^f»r» 
m itn 111 11 

citcii irtnt Ills iti'i iic¥i cm 

«*f#i fnti? ^91 1 itnti, l^^ta itif^i 
citi «Ttm'«i Ktci m m ii ili 
cm ft9t^i9ii¥¥t^ itart ^cfetf 
^nnri nc^tw *it3r — 2 io*Ci 

^titni *ifafp« n citi 
^tnitaiti ¥n ima m m itni 
Cl wnr citi niti^i ii i«i 
'iiiti n 'iw, cn 111 Jiin 

itf I tjc^i «imi njfj itii cm, 
<®i 111 til tffii^’ji cm, *}fi9t cm 
<il faitl ( ®rri 350 citfS nil) 

citi «rm i^i^tn mntiii i9in®il 
*<11 ijtnti I cn ic¥ %^!sn 
iwi. i^n I^Jtfl im fif*5®itn m 
^9| 1^11 1950 ltd fiwt^ 

fflnti nil nftn infim, ®t9 f«l%c¥ 
will iti Cl, ^clti ^timi 

m ii-iiit^n <19^ 111 ®fti «ftl- 
iiiM—ii itincii i(9| 

fiicli ^riiti W9 ¥tf 

irta^ni ^iiti cii ¥ff| i iita 49 
41114 !(f# ic^ ntn 4| Cl, imi rffiiti 
i<®t ^clti '»(t¥ii9^i ¥fne ml C4^- 
it^i faifini iTii 1 II 1 1 m 41 I 1 «ii 
4| Cl, C 11 inilB mi 

iidi 'smi ¥iitni *fi. ¥tin 
11 41 I 1 mt ¥ff%f fivtn w 

mi ? 4| ma iifii ^11 fici 
ifn® 41111 mi 11 fl, ¥lt{| ifClf 
4cmi| 4t itin Cl, nm wt 
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'sic’f n 


'^Rtw C*f IS^r C*tC?lFf, 151 
4?^ >r-^< Si5 f «{al 

nU 1930 i f|>fti:^ ists 
^>T sit® 40/42 I Cftsr 49? 

®<rr cnc^ c»fc»i 'a^ ^?*r c? 
;i4t*fT, ^tc'® mm cs?^ I 


«iq[« ^c^l 

»i^£?f ??t«i '“Ttni '• 

'S‘9r *ft«l1 C?C^ *14191 CSft Wtfsit? 
m\ C9C9 f^Cl 5^1^91 aft® ^®t9 ®19 
ntfa ^\ f® C9, ^fet9 ®9®tsi 

# ’t®^9 9fC'5 C991 ? 


'sn:^?i’irrfw^ 


^tt»i9 ♦rjtc^cfe ?t^ c'fil. ^-ii®l5 

9itf®® f9c^i of9tr« ntwsi i 

f»i ?9c®i fn. f*r. »r9®t9 

nt9raR 311 1 f®® fn. fn. n?*?!® ni ?a« 

c^Jin FJ?«.?5t9 sotfar® 'sfcncjp^ 

cfsrtc® ntcfl=r, c®sifn 56 ? isstn 

fnii® ®ci®f5 «tt9 -siat^-vai ’sfrvff cnni 

cnatini ns’i I nn cnni 

®c® «i®ntiar9 n^9 ®ttsr^ na^t? cn^; 

nt fcni air^ntn, ^tfl csfei f 

®t§®9 f«3r afifa n'^nn w4*tfa 

sit® cm® C5C9 fflcnn 1 aai nt®, n^mitS 
*. 

7851 n^njtfe C9tc*^ 91 ®tm®9 fena 

9t§®9 5-nt9 fnmnn i 

786 786 

*<1919 ®®{5 a9c®9 n^njta 

®®c9t9 <tni I ®9C«i ®9tc99 n^njtfs atni 
827 1 827-Cf ^-f?t®9 786-49 4^C5 fnc® 
®tn f?C®9 786-49 ^^tc6 9ts®9 file® 4®fB 
f3inc»H I nt^vraa n^nitls ami 

1721 ®t®c»i ®i3 i^t?tcni— 

786 786 

827 172 

2 


9t5®a cntnai 4® m® ®*l 

m ®C9 ®*rf4 ®f59 C9t*f®»ll5 f®f4 
fnen c®C99 49 ^ t5 

f«fn 785214! 4 ^ m fnm® 

nni nten. ®t9 cmi 4 ® ca^ 

999 fnenn ni 1 

49t9 9®J ®®5t, 9t®®9 fatw 4®te 

9^nj1 fnern®®! 4^ »I*-9Tt(5| ®t4| 4| 
siTtf®c®9 cam 4t n^mtis w 

?®91 91 94c® 9 ®t® C9C® •It'«f1 

fa^a n^tiflSa ncf C9t«r ®9c® cat®®® 
®C9 9991 4 ^ n^ajtte 9t®®9 fat® 
fnra ?<4-c®c®-9ni c®!® 9f ai ®®®tltf 
®t® cm® ntc99 1 49 mat atniK 
®i6i® n®® I ® 9 sf n^mt® 786 car® 1 
9t9 faa, cm®9 785 1 49t9 ®f f^aje® 
9-49 nf®*^!® (Cowplimcnt of9)9ataFCT 
2.1, 4 785-49 na fii^ir I ®H!it« *®i|B 
®C®1 785214 1 f®® ®5^ art®® ®ft cat® 

®t9 faara ®aa avail 786-4® ®t® 

* f«c®9T ^a®|fa® fliati caanWl. 
sartia ai^. frtaatatf^ 



138 Wfsi 

fssi{5 -iTrTa »Tt^ c*ft=^ c’^tn 

W ’I'Sl- 

<iif^1 cf^c*i wi ^U I 

’f«c^ ♦rtcssf, sfjtf?p?fer*!F ^l^sr 
ifw f^«*l ^'3ai5 fsin^sr i 

'8Tt*r=»t^ 15704281 

c^ft^^ilBi^ 2 f?cf ^*1 c^cin 785214- 
41 ni 0 ifjTci 3 f?n ^t-f?i? 

cHt=^ ^«}5 f«jci f?si—-siti f^cniiS 

sici irsf ’fir^ I 'iit 

I itaj wMi 

>1*111 f?tl sfltf^SflS 1011 
iTtf^flBciF Cl c^iti «rc?pi 31^171 n% 
C^n fill It^ll Itci I ^£1 at^ltc^l >I*1J1 
ici >TMa5 'scifl nt^tCK fe^ilSi 

111 5C1, 

11? fC«1 1£3»1 It^tClT ^£11 fl'f'^lisl fl5tfl 
»1C15 ^£11 1®!1 lt£l 

S^Sl 1C3I1 fs^rtl ?£1 \^ 

itf^-lf?t£g5 sf^lTI «lt£f, lf£ll 

C5ltatf C^ll Cltl Cl|— 

cvaffl£«l£l I 11£11 

»IW1 ?C®I1 1428571431 9 «!£ari 

»ri<r7lti> fi£? Cl c^fi 9 ^£ffl 
w*! 41tl «515^fa ICBf jpil 

>i«i I 1904 ntc»t ^iMta fafff 1 . 

it£i it^^a Ifisitit fi-^- 

fl«t»\£ll <i|fita ljt1%¥ 

cvfltl I fi&fi cilc^l ^11 142S55143 f»?£l 

<8{ti 4if5 9 «iiira 
>11111 ftl£« «i5£at<f liicqil wwtn^ 
in 4l-fll Cl£l filers 

nw, ^n «iti >T£«r >tcw> f^ifii ^i- 
C1£^F f5\lc^ '«ftl^ fl£m 

>Pi;n flciaii -lentil fi’ici 


flWtai [ 25-f i4. 3l *15111 

iTtitii^» mj ^cafii I 1911 itci 
31 i^a H£i farfll itai Iti <<15 i^ia 
* 3 ^ in Marvelous Griffith itCl 
ifafs^ ftcii I 

<1^ fifltfe «rt^t£ia ^*1 ita 30 
fi iti Cl ci% n£« lt£n» "^l iitiJI 
’fiati '®rt£l '«itfi 

-sjf fin 'B7t£itm ia£ii I ^il8 imi— 

1,00 000,000,1 X ABC, DEF, GHI. 
^tfl ABC, DEF. GHI flCl 9-«1Cia 
1MJ1 CltlftC^ i 'SI .^Cfl ^-»I1' 
a?-l fa's! fici Cl Cl lt£i=f, ’*1 

7?£011— 

ABC, DEF, GHI, ABC, DEF, GHI I 

ntl CP^tatl Itltri^Jl 142857143“ 

c^ ifl 7 fin 'SI ifll iti, 'If*'*! 
1.00,000,000,1 Itll 142857143- 

cw iiti 'Bft'ftwa Cl citi I5in fin 
SI ^tin fi^i i^utlBri itititft §-iti 
f*(£i 7 fin 'sti mti 1^ *riii 

1C1 ^t?t£«i; fi^ i^ijlfB 

if? 478.523,878 n. t*! 

^t^tn— 

142857143 x 478,523,878 
41^ >ini1 §(§1 Slll£l ifif ^tl9l 
X fwn I'fa, X in— 

478,523,878,478,523,878 +7-iil lltl I 
citwi iMN initjs in in 's-m 
ntitirfH cflci 7 f^n 'sfi fii« «ti£ii 
ifin 11 1 ifi '®tinn iltf. stin 
nt® 1C* ®ti i«c® cftit« 5ncf i 
’«lfllM c’lFiai it^fl fi«f CW 142857143 
ci£ii ii-jj'fi-cicar-i'ri c¥ti iiitfl 
>rMJtf5 f«r£t Italian ititir ica itm i 

142857143 f^n cn'' 
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»r^«fjtl5 c?rmntcn 7-^tfli ?5, 
»rwtl8c« ^fw 7.14,21,42 ^®Ttr? 

ap^rt’t^ '«t9C«T ^’f’^C'1 

^ *r« •r^ I 

f*i«fc« 'Bjta's «at9|^ c^ cvt'4 
’«»t=9t8? C«l, 

^tnf^ '®i ift. '»tn ^^z%^ i c^r? 

c^fuf 'tfa •tc’F ^rsf^lS 

’^'csr c^s v«c® fz< '*111 

ilN¥ 

'Hffe c?r9 -^zifZ9A, -ai «'t 

’Tfa I 'Qatc*!*! 

?C»!1 2857143 I 'ort>fC«T 2f^«i '^fw 

fTC»j ^ft’f^r n'.^rtii? '«ifc«i>r ^3 

'f^'^JtlS •rt'S^i I ^^til c^ 7- 

^£,^8 (liaFf& 5JA<fJl CPC? fs[Sf '»rs?cat<( 

isfc^ 7-^c?« »I‘«fJli5a 'SJc«I*p15 «i«p c?4 
4-Jl? cPt? p- { 

':<T«ffc?i «ff^‘?t? 4-Ji? 

^t<FW 5T*l^ffS C<»1 f?3? SJ1, ?a^ 

c>it'5fi ’8ftc>j I 
’T^’<fn fa?f? n?if« 

«itcnfl «c? 7 f^c? ®t?f ^aata «iii^f 
’TWlISc^ 2 ffr? '®*i ^zi ^c? I 
<Ft«1 2857143-:f 7 f^rc? ?^ac*i *ft«?1 
?tf 20 , 000,0011 20,000.001-c?f 

ABC,DEF,G ffC? «*l ^«C*l ^c?— 

2A2B2C202E2F2G ABC DEFG I 
?fT '©lev? 4-4? ?^‘ 

??, ^cp? *i?ir«c^ f?«*i ^c? »Tc*r 

W «(f« ^1?|5 c*i^l »i«? ?t? I 

?*1 ’ftV, f?^? '©•f’pjS 6769869 ; i?«tK 
^?1 ^18 ^c»J1— 


2857143 x 6769869 

<44 ffll<? ^IC*® 6-CV 

f?®*) ?fc? 1 c?tn I fc»ti 13 1 i3-c¥ 
7 f^c? w^z^ c*ft«i=r 1 '«?tf 

'5tnc*f? 6 I 'S'f^FCa^? c<rc?f 

1 i f?^? 7-c?r f?^«l m 1 

f?c? ntc?^? 15 4a^ 1-4? ?ft?’ftf 
«Ttc»r? 'St^rc^? 6 afjfC? 65 l 65-c^ 
7 C*f<^ 9 ?t?, «fNC*l? 2 I ^'5C« f?«1? 
m 91 6-c^ 2 fre? 

^*t ?ft? 1 C?M ^?C«^ 13 4?^ ^ttn? 

f4?tsr 1-4? ®t??ir? '«{fcifr« ^Nc'f? ?>itc*i 

23 ?C? I 7 ffC? ’??C9^ 3, 

^Nc"(? 2 I ’*5^ i>c? 

3 i 4^«tc? 6769869-:? cH? 'bi? n^« 4f^ 
?■!??(? ?c? 7 f^c? "sH ??:? n\^ 4?^ 

c*f? 'Bi^ 9-c? ???f? n? ^t? 1 c?tn 

CfC?sf I ’I^CI? '®HC^? 2-C? fife? 

> 1 j?Cif 4?^ 26769869-c? 7 f?c? sTl?t? 1 ^tC? 
^tn fife? %^?is : 19342483824267 I 

4^ 4?^ c’tt'iww 

?c5f ?c® ntc? •, f?« 4f J M ?c? BfSffsr 

??e^^ ^j?£^ Bfta^ mi ?tr? i 

^'?e?? ?t??t? ???f? ’t^ifsfS ?f^ 4?| 

»(e?fc?t’i f^c? ffcsf?*! ??i ?{?, 

nt?e?if ffit? me?? «f(:®T?i5 *4? 
4-4? CPI? ^«?t? ?Jt'nt?f5 ?« 

^C? C’tC? 1 

4C?? ?t1f?c?«t (Cube root) 4?l 
n?s *155 (Fifth root) 4»lt*lt5f W 

??e® ntc?? I ?f!?f?? nc? 4^ c?»tt'« 
n?®f 4?^ ?^HT? «r?e?i«? f^<fnf 

C?W»ff5 f?C? 4tC*ftP?1 ??t?1 ( 4^ CWtIS 
1 c^rc? 10*4? ?? 

(Cubes) ?<? lt?l'® tc? I ?m?? 



140 w «fmiv t 25^ 3i 

ci^ ^*»!5 ^<5 

, 'Blf 673 912 fs»n f5^1 I 


(x) 


mCTi 3« ^i'« (x‘) c«rc^ C^«t1 ^tc«» 912 fl«ll 9-vfl? 

1 729'ii^ 10-JI9 lOOO-i^a 

8 cit^! 912-J!S 9'-iia 

27 10-i>9 C^t^J I ^tnf^ ciit^ 

64 ftar; 'ST’ft*- f C^ 9 I <•« 

125 nc?i 673-411 c"t^ '»i<?l5t'5 «nrci 

216 I atr®^ fC»l1 


7 343 

8 512 

9 . 729 

10 1000 

<•1 (^»f^«il5^iT ^m ^3c«i c?<rt 

4A6 44^ 9-4? «l?fl§ 4C»T 

ftffi ^.m\ ; ^<t<> 64-4? ciw 4 C?«JC91^ 
m ntc? 64-4? ^ ^*1 ?t? 4 i -afijisn ?'t?:5 
125-4? 5, 729-4? 9 l 4,5,6 

4?^ 9-4? f 1^? ’^fc^? (?1? ?«ttaPC? 
4,5,6 4?^ 9 4?V ?t^ '®l^®f»l? 

'IP^I ?tc^ 4^ ^T«f<l? C^U C!l^ 

?w?w?t??t? mw C?<t*l'« ?f? 

C??1 cm *t11 ?t^ 2,3,7 4?^ 8-4? 

^{t<8? ?t*i ?r*i c<r4?i Jifif I 


10-3-7; 912673-4? m 

97 I f?^? 4^15 ^wr??1 I 91125-4? 
4t\5 ? Cl? fS^fe 125 ?t*r f?l*l 
91 4?^ 91 ?C*11 4 «lt? 5 4? ^*1- 
?tC?? ?50?'4^ Ci^N 4?^l5 >T ?I1 I 
^«?C?? 4f^*| "«[?? ^C? 4 4?^ C^Z^H 115-4? 

C“fC? ?C?C1 5, fe^C?? f?^? 5C? 

5 i 'BfsfK 91125-4? ?C*!1 45 ' 

1968 »ltC»I? 12-^ ?t?—¥?C«I 

W?t? ^??t? I 4^ 

CW '«rc’?? ?t^ip?c?? '•ft? 4^16 4[4T« 
rst? ctit>stt*i I 4^ c«r*it!B c'fRn 
«t? f c? cw'e?! ?T? I 4^ ?jtf^fi5 

C^^tC'S «ft*jatC?F «lt? 4ff8 “^t^? 
cfef?»! m ?t?’C'» 35 c? I 4[t?t?^'®fC? 


^?1 2-4? 44?!? 8i 444 10 C?i:¥4| ?tC?? 4?^^ iPt? 

?4?t? 8 ?t? Hfc? ?455f[ 2 nt«?i ?tc? I 7- «j:trii I ?f c?? ?ti:?tf5 ?tt’!? ®rc# 4 I 


4 ? ???t4 343 I 313-4? ci? '•If 3 4?^, ??tVC? 144, 025, 

10 c?i:?F 3 ?t? r?W ?4^*1 7 *lt4?l ?t? I 036. 146 I 4 I wft 

Wtf 512-4? 8 ; ^t?1 10-2-8 1 ^ajjg ^^5 c?^?1 

4?r? Cf^ ?fw 912673-4? ?l?n : 
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to 




1 

A FIRST MONTH 


4 

A COLD ( to ) MONTH 


4 

THE KITE ( vU W ) MONTH 


0 

ON APRIL FOOL’S DAY 1 FOOLED 

NO BODY 

c«r 

2 

MAY DAY IS TWO WORDS, 


5 

THE BRIDE ('sf^Pa) MONTH 


0 

ON JULY 4 1 FIRE NO FIRE 

CRACKERS. 


3 

A HOT ( f®J? ^?pa ) MONTH 


6 

START OF AUTUMN ( fa ) 

^c%t^a 

1 

A WITCH RIDES ONE BROOM 

^i®aa 

4 

A COOL ( to «iva ) MONTH 

f®C»TW 

6 

BIRTH OF CHIRST ( fa w) 


w ’fw w »itJT S+l+O-* 

c«f»5tfe r«rci at^tc^l 4 I 4-C^ 7 fit? %t?f ’(ff? s»1 ; 4-»*fl 

I 1947 15| «rnti 3TCT c^t’f 

5 iti fi»i? 'Sf<r' 5 s ’ttc*?? ?i 5 to c*rw 4 + 14 + 4-221 7 to ®t»f 

47-c^ 12 f«rcf ®t’f f?sr I 3, I 3lc9\t 1 ; ®tfW f5r;ife f|n 

11; 11-c^ 4 to ^srtn ?w m*t 7f^ci 

ffsi I vt’Tf^c«ii 21 ^ttsj «r«r»{ ®tn c«r=?t9 - ¥W 

3, 11 2 C5r»|1 niTf I C4*(5J—24 

fiR I c^tw 16 -c¥ 7 to ®tn 9 <1 p, *itc*ffl »rtt¥f®^ 

to '9«i; 2 Jiw »Tt«F ^tf«<t c^N jfi 

2-viiif W ntr»rff to tof^ 3 (24-»21-3) 2 (9-7) c’^t’T 

toftoctoffsil ®to 2+15+3=20 to ntcfsri tot^. 

I 20 cf 7 f«fn fwJi 1 »fc!r r^c’r^ ^*r®t}5 c^rn 

«^»rt 6 1 0 () «(c« ’ll? I 7 to «ff ^5^t=si n^f®- 

*11 n?r i-li f’T!? to 1 ®tfw c# ^c«i iiitc^Fi! Moduio- 7 ! 

1947 »(tWf 151 ftif I ^ta a^a^l V^, mH 

toi¥^ ^toW ^51—1937 >!tc*ia 14^ iit*!$l ^fk «ft5ita^ cfawtit ^i, 

I 37-c¥ 12 to aitn I to*F»! to to 

3* toci^ 1; K¥ 4 Tm ®t»i nti *11 ; fw h aiif to ata^i f^cn^ 1 ftn 
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titiw ^U c^t^ 'ifa- 

f^n t?ita «fjfi ^i:<, w »Tt^fB 400 
f>?t«F7 I <<1 flC’fC^ 1900 fiin 
5?5, r^« 2000 f^*f I 
sTjfWs: ^csi 3t«f1 c^, 

*|^f®|5 ffC5 ^ts f^'f^ ^si 

I 'ar»t^ sita >vat« 

^tata srcatsf^ i ^f^in 

•t^t^a sfiw «it*f5Ttcaf 5-% (flC5ftc^ ^ca 
"f^l^a <irg c^lffta 

'8it*TC'® i?ca i '^ca fefa-f -r«f ^ta 
cnuca ai at call ^«f»r, ata*i 1752 #car 
t^^irtai « 'Sftcata«Fta c^ntaata 
ajaata a^ta^ ^a i cnc^ataa 4 ^tfara? 
’la 11 f?a ata ffta ’fcaa firafgias 15 
vstfaa aw jaai ^raf^iq i l^catna 
.ajsrt? cacn 

i?caf^«a 1582 »!tw I «tl f^wca awfe 
’i-iwa «ia^f-f atfc^ ntca aw «ilt?‘a 
aitf^fi5w c&w a] at'sat^ st^i \ 


i 25*t ai :^a »i<<rj1 

'etac^a cw^la ata fa<caa 

naif«[5 faawa ci?ta aftaiffj i 
caal« a^caa atcafi atwa ^cia 
m 144, 025, 036, 146 
aia^ta aca atcfa i ‘sta '^ta «i?r apaata 
faaat5 iiaij ! 1967 >!lwa 23W 

's^r?«tlt Vf ata fs»i-—i^«?i1 caa\a faiw 
fa<a a^ai at^F i srai atwa wa ^fS «i? 
67 faa I wta Jfw 67--^a 5ta ®twa <«aF 
16, atcaa ^tfaa 28 'srta w^ afwa 
’«i’r 1 caN faa i cat?t?»i ll2-ca^ 
7 r^ca «N f^a I «tJiwa a^wl 0 < 
r^alS M -ifaata i 

feafa^n n^ta at^il wtca ala fa^caa 
fafsa naif* ^itaa ^aw« t5 

ajtan^ n^naa '*1 faaca •na^s 
■naK awa (Nature, Vol 35, Marcli 
31, 1887, P. 517) i <Fj{awa 'siw- 

^pw a^afa naif«a a*! 'aaa ^ta atail, 
cacas^csfel 21 SOwwasa 
acai '-‘jI ca»ttiScaatc^ ntwa ; ^ca 
caa^ wc^as aicacaFa aH naa caa ai i 





(Anti-paitfcle)7iir« "STtsTai 

f^*fa^¥ ^fl (Counter part of a particle) 

I f5»(ttw*fr¥ 

^I'c^ft^sr I s^jgnj 

SjtSfna ?i|, «I(;|; |> 

^“^1 )» ((fsrf'tg’v 

¥af<f-t^ ) 

‘ai¥<!fl '5lf.¥ ;^y I 

ii^ ¥«Tt^r^ r^C? f, 

I fqcf (1,928) 

f*f. («. ui*(. feajt^r -^fc^ifijs^ ¥ii«rq'trtf 

<11^ wit ¥tr nfimsr 

¥a-«ff(a5 E-mc* 

'®T?*rtE? '*I^E9t1’Fr CVC¥ C*f«Cai^ c^^f^- 

"1^, E/-t j jf^ifvtir 

: 

Ef>*aic® "wicfaj f^"mc*, 

'ot, c *“ 

^c*it9 »ff¥c?f»f / fVtf 

’f^tW ^‘ftt 

rtns^¥¥t:t «rtr?¥) «fr^T I 

1932 sftc»jt I 

'itsr f^f»i¥kJjs ircv 3i?taft?if¥^ 

(Cosmic rajs) i 

tftirc^ C*I^-W (Wilson’s 

cloud chamber) -ifent^ CsH^ 

.¥t.? ft I ^Nt-*ri’f (Fog 


tracks) •ft'Stl C<r*i f ¥fE«r?[ t5f¥t *fftilt*f 
¥ct c?«ri ct <£f¥tfl »ii *<| 

¥r?ic¥. ^tt^a ¥a ^E*i¥i?c5[a ®c3a 

5T»irtsT, ft¥ ^csiaFlwa i 

¥*ttt nt«?l c»r»i! til 

ti nf^lfa (J,e) 
a*i1 9C»t¥ I 'Si'ila »fc<? *Itt®Ft^l%tf 

af%3 tftftt <4^ sft^a 5F*lfa ^fg i f^*fa^¥ 
¥‘ftt fafjT >£f«f>f tc^iffcwja « ftfa 

<i]t 'iT%'y «fjit<>i 

f®at¥ « 'BTit’att’fsr—c^^ai 
«fHT cm c5Jtca»! 

Sit'S ¥casf I 

^csftt^r« ^It^^Esia »f^1- 

c*t^ ^£?rtcaf<fj *i^Hi ?tsii frsjl 

fiiisrctra *rta"*rfaaF «r*i^'gr i 'sjsft^v a^ft 
¥ta ¥*fft ^c»i^ 

( Annihilation) ^[C? ttl T 

(Equivalent) nftJlH •ft'eil tt* I 

«r»itfr-« ?ttE¥, -gttt c*irts« >r*jE« 
sfcuf^ ^¥{5 ^c*i¥^;5rt ait«r 

^ ?C1 5f5 cf t^CJT fC¥ 

*rtc«( 

-i'’e + + ,''e -» 2 t, [T==^<iir-s1%t 

cvtfer-*f^ -f1%' ] 
ftna^¥ ^ti- 

«Ft?rr¥3F tftrt nsVtfl ttai «riit-i ¥ti 

cicf; («tti 

• ?mi5r 
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I Mev ') C«l£4 ^C*l4Sf4 « 

f «»l I vtrsfit a ^‘fl- 

r«r*f^3-vfJ a^csr ntfi— 

w*fi+f^*r^^-^‘fi -* “ffi*; 

3RH. ^•f1-hf^*fit^-^*l11 

flftrs •tf«F* 
tcsra ?a sfi; ^fa’f c^af^a^si 
nal¥t?Ftw ^t^fasi '« 

CSFiStfav c«Ftfil€ ( 1934 ') faaPlf^'® C¥a?|ar 
faf^ats atai nf®^a ft’fasf c?ftc?rf=ii 

Cs^*) 

atai »ac») csftfes? « 

f a— 


87 

18 


AI+*Hc 

9 


30 
1 4 


Si + V 
1 


97 

13 


A1 + 


*He-> 

9 


30 1 

p* + ^n 
16 0 


'Brt*i^1 aftia ^«.iT ^ratw c«r#^r •« 
fra; r«fai cwt^'« w"Hf^ 
CTtt»isr, *«| ura^ta ^it'«sta3Ta-afa^ 

^•fta ca^r f5H'>i‘i *)<« 

•itr^i >*1 artaji ^flc« f*rca ^tai 
awa, c^»%a «tf^ta 

s 

^attairn ’»JJtnfafaatarf' (Irradiate) 

farff «ra£a ca\«i 


c’suf^a ?JifatC’r (^^p*) *ifa*i'® fa i nra 

'»! *tr<l|a fatJfaa (Emission) fta 'Q 
raa ^atal ’laftfacf nftaf^f ft— 

*°D* O 

.,P*^„S>+.,e 

Jiw Ufa Util'S 

’irff fulfil m I 


1. 1 Mev-i fafoiata IraiftSa 
C«t%=»r6xl0’^ ’■ft’f 
* ntHP> fl? wtai 

cw^rtrat ftiri i 


f&atcfa cHt^ ’‘itva >ia1fa*i ’if*) 
(Free particles) 4frat*r> 

atrat ^faafaj (Spin value) 

ml, i'-, h-sffsp I ‘««n vata 

2 2n 

«fr®rrfa^ fan^^-atai ^tarra i 

fa*fa1'®'C«tt^54 (Anti-proton)-<fa aF^l aai 
atf I aataai cataff, a^it 

^’fr'ja ’f^a m9 ®ta 1 Mev if^a 
«nt«ra i «r®'*a, csitfea « faaa^’s-c^lt^a— 
^ataa wtw «rta 1836 Mev 
*ifaat1 "tfap inNra i [ 'fafS cailfesj 4fIS 
•rra’ft «ita 1836 «a «ta^i ] 
C«rtSir-c«nSiT (Collision) ftai 

•f^tS fa^tfl^-caiSsr ^<.aa fata >T^¥a«i 
Pafiifa^^tracfiai fi— 

p' +p^-f-(p++p^)+(p'*'+|J). 

4Wai p*-it«tra»f c«rt^5», 

fa*ra1«-c*tt^a i ra*tft«-c«rtScaa «rtata 
c«ttferaa «iNtraa ffl itraa 

m «iaii ^31 f«rta <avll 1955 sftr»i 
a^Ttfsir^ifaata «rr«a*rNlra (Beva- 

tron) f fa CW attf 6 Gev* 

ffa« c«1^^-¥*n at^a ina 
wTatc^a atai ca aaa »ii lK*ra fi, ^trwa 
f^r«a«i ara fanfl^c*tt^a ^fia «tati 
¥fl1 cm I aata atlgCf waat (Target) 
f^>!tra aiafta #ra p*^ s vftl^fia 

« 'ftrwa nta^nfa^a fi*i^T ^«a^ 
nJl^l »fai fiacti <•! ^tfaittaa ff«a 
attaa, ^twa acai ^latafii 

fPfa ca!ra*i rpKtwtt^ fawt^ii—rni^i 

«csatarwi__ 

2. 1 Gev-1 giga electron volt- 



ifte, 19721 14i 

fsrci sTt^l 4f¥t« (Atom-smasher cosmotron) 41 


•tfivi FNtr^i icwii 
w ft^cgftww «rr4-r vstw «ftT 03% 

34^41^ ftfll f^irf*!pf45 41^ : 

p4-p+->n® + n, 

»r4^4flC4 n«-^t«t^4» 

(Anti-neutron) | f4*f4V»- 
f4^Sp(4 4C«f 4C4 C4 nfe 

▼«. ^t4 *^44 Ifl4t 413! (Scintillation 
counter) *f?l4ft9 4t?1 ift4l c4tl I 41'®: 
1955 JTtll ftn{4«fftc»l 1^^- 

J4n ^^4 m® 414—il4i*r 141 
m tofll I 4144 414 ^^T-lCl (Bubble 
chamber) 44)itltC4 it 141 44tl f4ft® 
«r4t4 *rt«4l C44 I 

Sflfft® f4*r5)®-141 IW® ft44)®- 
C444 (Anti-meson), f445)® ^tf5,C4t 
(Anti-neutrino), t44lt®-ltt4t«4 (Anti- 
hyperons) «rff® 44t4» ftf fl| ®4I 
•rtlfl C4n I 11 f444H-141 

m 4rt®)4 1^44^®-i4tci f4^4 i4r® 
ntt4 41; ®tt f444\®-f4^^4C44 (Anti- 
nucleon) 141 ftwf^tfll fsH inri41 
f44?hs-ftfe&44 ICH 4[4t4ri ®%tft® 
^•l4)®-444t^ (Anti-atom) ClWi» 
C44tt4 t444^®-*r44t1?r C4tt ^•r5)®-^tt4 
4^411 4 ft*r?hl-C<ftt4 >ft4l1 
Wfnf I 441®: f4«r4)®-®4rt44 ( ®4lt44 

Itll Deuterium 41 ®t«)' lttrflT«R44 

ciari) »n444i4tti4 «r®® i4i icitii 

1965 ef44 f4n«)®*f?tf3Fl4 lit 

III ftft ^4t0Tl srtiu 414 r 114114, 

f®ft ll»R—l»rf441 filftltmi 'HITt*!! 
l4®t4Utl (Proli Lederman)! apftic®4 
it^i iriuMtw n44ti:i’t44f iiiitli 
3 


C411 «rtf 30 Gev *4% «fl4tcn lin 
f4fefaF44 »fi4 141 jr®4 icmi it 
f4*f4^®-ft^f5F44fer8 Ills 
C«rtt4 1 Ills ft*f4)®-^tt4 I 

it 4t44tll 14^ 4tf^rf ftw 4rt44l 
C4 Clt4« *1441^4 4FI® ft*f4t«-nwt*l4 
141 flit 141® 4t4l4l I 444(44 4^4 >141® 
144 lt4tt?4 C4 4t441 Itll, ®tl4tl 
441® *ft4l 414—<«rtt4 1 f4tt4 14t41f 
Cliri 114, Itl it C1W114 4ttll 
4L«l® 4tCl Cfirttl44 4^41(4 14(4 >(^111 
tW4t4; !«((<. f4*f4)®-*r44(t4 C4«f(f 

®(4 CIW 4(114 f444)®-C«r(t4,1 (444)®- 
(4^14 1(4 it 119114 4^144 cKtl 
4(114 4f®t44\ll t?(l4444r4, 

ir%®4 444tt(4 (VO) 141 441 4(11 

11(441 9 tf 4 , it 14^144 cirar 9 (n i(tte 

114 cer(t4 1 (4^54 14^ ®(4 4(44(14 

1(11 ltt{8 4<(44(4 tc4*t4l ®(1W 
f44?(®-lf4nW4 (Anti-oxygen) 444(44 
Cliar 4(114 l(t{S Ilf fi44)®-C4rtt4 
1 f444)®-t4tt4 (C191 114 Util 

®f®®(4t4 1®*) 14\ it C19114 4ttl4 
441® 4(114 ittlS 4flt4 f it 
Wf%[l94 nfltH, 4(4 11(41 #14 4(4(44 
«rf9l«r4 444(^4 4^"4l*f 9(14, ®14 ®t41 
t®nt ^^4 114 9(4 tl4 114 lit 
444144 ®144 ’541(1 4fi4t4 4fW I l®(t4 
41(44(4^4 «(1®I1 C4\l-*f44t^4 91® 

.f444)®-n4ltl4 141 441 C4C® 4(14 1 
^*(4)1-444(1 W 111 1^44)®'94? 14(« 
W1 141 C4l® 4(14 1 414 C4tl 1194 
CIC® ®14 9(441 %4)®-^Cl4 (Anti¬ 
world) 141 44il® 4tf| I C4t (4 
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C¥t3P« 

sfit'S si11 '«?tffr'r« f^rt« f^. 

••rw* 

^*ri\®-fir. iflCTrs (Anti-Mr. X) nw 
^t^r, '®wt ^•f?l ^tcws 

ajf I 

^ti fV, 

'®w c^ftnr ^t*rc^ feattva 

c^ 'ftJ'ri. ««* »r«cw c^H f^i 
wt«t»r c*fni«^T I 

fff fvf fmn^, 4t?tf5i=vi 
l^itfirs f^c’iphilJT? ^tcvj f^ni\«' 

(Anti-matter) n^nr49 «i^ »!«=?, 
cirrtf^fWN'rsi'si «r3?t*i w wur i 

lef^i tTtf«4 c^«^t cFi's •ttisi 1908 
»rti»i c»riJr >it^eftT*T c^ 
ftrvhii fim 

c^tci»i 

(Libby) ^flris=r—^C*«Fr«‘1 

ft*llh5-^WtPtr95 (Antirock meteorite) 
itit I flna*!'®- 

ntCTi f^fW W«5?1-¥«?1 5«ICf I 

'« ftsi N?i- 

(Cosmic rocket) ^«!ri 
^5(«<r ^wifSTi arnfes Ifirwaf^ 
3twc 4 erf's »t% 

c>!t *(fv fsafgis afc? %»i ita^fe 


( 25*4 3f «f«I1 

^tf^twr^f ssra i 
^tf w 4ftftt*ri C4 cvfsr^ 41 
WOT 4fOTl 4t«l! 4tt4 «jl4^ wtwtva 
4ift4t4 ^f«4tOT« 4t<» amti*i c»rf^t 

fM I eitaF ’BTtsat ttC? 4tfif—OTfi^4 

eiMai 1»500,000 sttOTt^a^ ^ <4TiT9 tfii^l 
(Andromeda) ltlt*rc*ir caf%ri'«rf*TOT 
SI sts—sain wtssta 4nt« »Fratfs 

l^wt^ i!iTt<s{snts I n^st? »w 

fs-n^ attetrsa f^ial « ^44 wttn i 
^41 *8 fanil^-sii fafn*® sotI fwwti4 
SI—si stasi fitil sfteftnf^v cststa 
(Cosmic bomb) Wts cmcfS otS ot% ! 
si cststa f%«ia ^nv wm s 

fsn^'5-4f*rta ntsts ss^ sw srsal 
4fai na, stc's 1lf farsFrat^i srtrn ^tii 
411 s| arf^i far»sFfic4i stf^Hw 
cs 'sat44 4C1. «tc« •Tta ntsra 

fw 1 s| Wt*t^l CltStl C4 nftltl 441 s 
fanfl*h®-44i nt4C4, «ti 100%-! 
sntfifa’® 4t4, *5tl 4CTr4 Is Rni^^44l 
4Cnl S4 fSCTW rffVftC^ flpsi* 411 C4t« 

ntw I sites fsn#ti-44ts srtfsiti 

s4tsFtnfi4 lestla wtssti itai wwtstOT 
*ftsst3 csgf i?csrn scs C4I. S4tirt4fi4 
rststi tR^ntsTf in ntstetiOT sitsts 
4444 fsrfsi 4ti cwi wtfcn ntsai 
sftsti cni sil 4OT* 4’4.^4— 

441 4ltfs4ts‘ 4tW14 nw 4S|rt44f, 4t 
aff^n-nti ? 





»ir®w ml 

fnw c*i>f^f 

«fa1^ ftssr i 

A. Michelson *« E. Motley '^*5 «rti;»<t^- 
fttf *r^l¥l ^?|ir I 

»rf«i ffc^ <«ff8 ffai 
frcf vta4i jftiftai «itc*if^f 

c<tc^ »it5f9i wtPr c>T, «ff? c^fJi 
nr^n nr«tan X ?f ^ ^fJT 
af<f c^t4 f«rcv y <rtocn 

a«!l? nf«ca«t 
-2>-=x+y Motley laa'N 

Michelson fall's ?jci cf«fC*(ir c’l, >snp^ 
ffc^ps r<*r«1s frcar? 'Bttwff-f%a«i‘ 
^fei at? cn*i! 

>rt<ftai h% i atta*! ^twfEafa 
n^racsia aja?ta c>itft?r«f 

njtf*if*i'« '• ft&ksif anfa«fa 

I 5as anwi i ^tcsitf- 

ffawa awrcaa a^tai >f'sci 

ftlw cit*o c*l»i I ffi «nt»iat8 ^t^sr- 
•fett*! 1935 srtw 'Sfa ajtrnf^Fit ^j^a 
^tajw ^csn <fJta»{tani ?i«r6f»i« Tff^®- 
itcia »inw fpittf *fri^ 

<ft«lta s^tcnr^a ^atsf f^Pr a»ii«i^— 
«itwtf-‘sacwa C5C1 a»faf«a <ff«cann"»i* 

\n njitf fai ¥11 

■PiVcf sitw i% «Ettntcn nfiwn «a«lB 
->p^f »i«iaT ni<t» »lf^ca«tt aif^¥jt¥ 


Lorentz-^a f%a>} Cf¥tf «, C¥ts{« af- 
fti "sa af? TOo ?a <<a^ ita nf^ca¥ « 
nfi-iaaff aataFca vim,ft, ica— 



caatja c fc»ji i[tc*itc¥a stficani 
cftae a^?ita vaiat?ca m,'* at^iai 
fff ^aa v*«c aw, laa m,-oc ata 
afca, at i iftata v afa c-<«a csw. 
ca^ aa» itafacia aa ¥l«fai nwiti 
nfaai aai itcar^ itcnfiFU i^lt^atlt 
^tcsitwa afi:a?t ipai aa, nf^iatafi 
§»ia ^ai—ati¥ cafata a^eal*T«aaaI 
41^ efatf 111 ^lafai ^ijai aw c*i«i— 

lilt atca ^il caca atatat^^ cac^ 

4arc«fEa’ sc? aiai ¥r»!t •«¥ i 
ifwta cscaa ca^ cwtca 
«it? aitcs; ’ttfl sc? ' , 
itacafci dhc»it ca aii'N ate? 1 
it^cic?* a?j^ caai cna, ntaati^f 
aiiata atican a^tcatcia afkacaa 
itititf? cncai ?i cafaca cac? ntact 
at I fi? atataa fsiiataiaral aia afiafif 
’jf? ica ?ta af? lai W i 
aac? Jaai^ciai aa'taa-faJtaa statca?' 
it|a»&t^caa faaacil 4¥itat<rr m 
aacaa i aitcaftfa wc? ajtfa^i ItaW 

afiaalcai faw? (Gililean law of 
transfonnatioa of co-otdifiat«s) ttltilt 



[ 25h 31 


1 Cl?1 fintci 

c-3xio® ciri^ cn^ i 

'^1 c<rc¥^ c<t*j I 

Limit-41 »fr«lti*l 
Lt 

/ 1-^* 

v->c Ni c* 

ffg^ ClWl Sfl I ^tl*l V> C“41 

I'll I f4'B V ^>1 CIC^ 

Cl^ll 111 C-41 nitl 5l»lt1|, 11 Cl^ ClC^ 

¥1 ICl C-41 ^Itl Pr4tf» C^I^l 

Clir^ icii V 41^ m, Cllfpil 

continuous 11 discontinuous Clt¥> 'Stl 

l|.f^¥ « lt¥n^l IJtntl^l 

lttlf5¥ ’S[fv (Mathematical logic), 

ICl c-41 nitl 1111^, 

nmi’e c-41 C5C1 ¥1 

l¥¥11 lt¥i:¥ c-41 Cltl Cl^ 

1¥¥*(1 lt¥l 1«1 i 4| »11C¥ 

^1^1»l»t|lt¥ 511 m ^lWtflC¥11 «1 

fiwi 111 «rii ijtnti^tc¥ 

ic*i i:i Ill'S 41 i^ru'st fi itii 111 

fife felt^l ¥ti^l i^li ffatl*! fe. 

fl, f¥. ?(W<1 4fe fllCl f¥| «ltc*lt¥nt« 

¥11111 I f¥fl ffl l¥fntl ^f^Cll ¥11 

icit¥l, Ifl ^tllt¥-’fr¥l dll's 

ci^i ifis ^«fxfi 41 sfiai s iHfti 

lit! iwl fit's® 11, ®ci sitfel’felfelll 

¥lfl *111^ ^IJtCl 4fe l¥¥*ft¥fl If 

iitit$¥ ii^ti iititi fit's ntdi 

4¥fll¥ HI fl ^Jtffll (Tachyon)l 

^tlH 1141 1¥¥»1M¥ ^fsillll ficnill 

'Itflf ftR ¥tcn ¥tn ¥lts I 

(1) ititii if¥ii, iti 

Htwt¥*»lffel ¥1 i v<c ; 


(2) Cl i¥¥ifi *rfferi<1 sitcitf- 

lf¥l lltl ! ^1^ V=*Cl 4C11 Ittlli 

11 l*l1'|¥ ¥flt Itf 11 1 

(3) feltffll, Itl '¥tHt¥- 

9tf®l Cl% i 'l<f\v>c I 

«ftin iff H. A. Lorentz-41 
HHS Infills sitfel’fetfetll flCll ^tll- 
f¥¥¥l Wfl sifItft flfl» fet'Ptl - 

E-, cum q--^ 

,yi-q« c 

( 43-Sl lll-fll ) 

E-C¥ if? q'*-41 itC^ fell's ¥11 itl, '®tl 

E-m + 5q»+|njq^+... 

<2 o 

"listfe q -0 fll, l¥¥*rt)6 111 

ClCl ¥jtcf, Sll E-m ft I ’BTlfel’felfel 
filter 4tll, ‘¥1 ¥ "fl® ¥r¥41 flf^sfe 
4¥’l ffl €11 fill, q 111 1'C1C¥ 
ci% (q>l), ¥11 flfiJ ¥mfl¥ ftl Itl I 

fejtfflCll C¥tiif 4fe IJtntlfe !¥! 

fl ¥¥¥Sf4 Itlltl fell 1 «tll¥: t^S- 
¥1 m<,-fe C¥l fejmiCll C¥i:¥ ¥Hlfl¥l 
¥tC¥fe It^l fl if? ¥tilf^¥ IMJI ( -J^l) 
»rCl® fl, ¥11 ¥t«^¥ m,«fe iflF E-C¥ 
lt¥l 1W1 ¥11 C¥mi fejtffll f¥l 
¥llfe ltlC¥ ltd n I ¥tll ¥tfCl ¥tl¥ 

¥rfC4t¥-tff¥l Cl^l SiffeiPl ¥1C¥ fll 

11 ’Wife fejttflCll lf¥Cl»r ¥imt¥-»tf¥l 
Cl*jl, ¥llfe lit? fl 11 1 111 Itl^, 'fife 
1¥¥11 i fl*?( Cll¥ flfff*¥ fWt 41^ j 
f^Xt^ Cltfl¥ fHlI if? 4¥|S llfClll 
i 41V j t^X 

i ¥ j-41 ftl-¥r¥t«lH iffe ftl ¥111 
¥¥l¥ X 41V t lf*l, ¥C1 ifell 1^C¥ 
(xi,ti) 41V (si,tj) Hi cit¥ irci ( Hfe life 





•flf«R ^ ^tsrtfws 

(x% t1) « (s'], t1) ^5, ^Jtff 
CTO 

?C« CTO ntt9 i 'BI<T^ 

t''i>th ^*11^ TO»ij w-ff 

cim ^Tcn c^ric^ nc^j or^rc’j i 

*ic^ fwe 

fTO cst^i c^c^ ntcf t -ffe 

E « «am P-'in nf^^'^csia 

E'(E-v.p) / J 1-'’* „,i 

c* 



CTO'S ^JtffTOS v>c, CnCSS 
?tci -tf^c^ 

TO >t4f j-c^ 

<ll<!^ i-;v c-ft^'l r^»ltc< 


(Record) ¥C?I 

•if%* »i=ii7 sat ^tcs i «i<t«v 'st’itc'ra stts 
fejtfsfCJia flfsa*r '9 citan na'^a 

nraa^^'?t«i I 

fass’ic^a as ataat^ saf®i ^rf^an 
ntl'^ C?CS I CStitSta (Quasi Stellar 

Radio Sources) sTSCS ca ’TaW ®ck< 
at f^inta fitatacia tos 

s?t^i feitfsaa fac^ ntaca i «it*rfta« 
statncaa «tat«f5i cacn 
cacs ^ca ^rca atcar i astfaa c%\ 
caa sea all 'orrara nrs* cats «9 

'Bitaia, 'sa cacf *if^ sea i stes^ <¥ 
s*fcsa stes ca^i c^tai, 'srna s'fcsa stes 
ca^t fafsacaa aas—sac^t ^as astfiesa 
aa^n «i*ta astfacsta scaia ^jtfsa^la 
f>isT« I ^f, «rtcnfss^i «t’^a na 

^jtfsas sc«5t ’ttfaHss naKf^ajfa 

*tacs*i! 


’iSTfae^ 

S|9tSW«t 


ntff sr«s*l*» sstfaraa csta 
stitnwa cs-N •as c’l^’asnc^ 

sites cs <itsfS ’Stcs» ssta^ »asafs ffa 
^asfss cswftm- “sstfats sststci 
sstfts mm/mfk stss •aa^st 
faicw”’*! cs^ aresa «rfaats^ 

stvii TO «ts cTOci? cs, "at fa-itij 

sstftw cn ff wl aiftfl 1 ^:*t^a 

aavi'*n*i^ aisite'ta aita csfst'e f% 
«itcia^f ss ? 


(ij^ aje^ta ®fat< sta<F ?"ts 
cs«tca cssales®, ■ass «itscssifca cssai 
sta St 1 ffirss «itcs« 'a^i fss ^n^tesa 
csfcw. s«*«scaa «iTsca i fsi sea’s a^a 
aea aitsfsf^tca aiat^i faatesa ’Stfssita 
'aes ^nft® seat'i i 

st^eaa fawtesa If^sts 

fae«as saes cssi stea, srss-ssisi <ass 
ai? sitfisfa seaes, si flis 
nftsfir®, sr^esa s«ata m aeal TOei 
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*jmt 3 i ^1 ttm 

«rttif ««iv wifm mj 

*if{tftisr tt?i wr« c^t'ft'® wc«f^ ffi 4jf^wi 

»r«j«i f¥*n, •< «i«tm¥ »!’g^¥cw c?ti >T^t^sT *nf j 

Jit'll ^fJltCJll f^» 

«nr^ ^sc'® cfNt« 'sti^ ^^tsi 

j(« cftsf »rw 'spl^ iCTct I ^t^ «*rft«c«s «rt« c^t'rte «rri ^tc< Mi, 

tff'r?! ai^i rsfcf ’t«9 ^'I'lfsi %v f'«ii %f6« Jift^ttfi c»t\i- 

?CSCfl 4^5. f». '«W'l>l-'«« “War of afirc'®?! f^J C'tC^ I tf(r^ JIffftM 

the worlds" 15 *tl| I f^CI «ft*lti:?« fs(^5=Sil f5p^ ®ttC*rfl 

*i«rtfl I «if®c*i«i f?f fftn c^ ^NR^Tfl 'FMcig I 

'eH»i»i ^ ^ns^fJllSa ca^ta^tar ^tana Jfer*! —cfatc^r %a« «!%» 

^«fa vii <«?ata fa®ta# ca®ta c^ar caca? fata fagf?a «itta« atsfcaa ^«>a?t¥ra 

a^fa vtaflwa i ^aa 'na faa ai i ^it^^faaaa aiftataattaa 

^ttafaata aa atafa^r wa ^» c^ta n<fcaaa« caatta la^ataa cata ^rata 

m 

wa a®jl •aca 'afipaa fai^ ntta fai 'staaa cataa catalJt^tai 

^taca c«ca a^a ci^t'? atatt^ atacai i ats?caa a?ft¥taata ata ^ajaita 
atatata atat^ 'f® cata^ ft^-ai 'sfscai. stfacmi ffai caataacaa 'aiatca c¥ta 

a*afsa ajcai! artnta^ aaa <ftaffaata aaita <iiaa a^« cata fa i 

^?feta cnca catari cna, ^aa ^9 aiai »at <iat*r a«ra>si^ a*^c^€ aFai 

^tatat^ I castfl ^aaa «caaacar «a m 9 «ftatarj 1 ^ta ^fata^c^ ata fawtalai ai 
apat« 5l^c^ a?iaf^a 1 'nl afeai caiaF aa^a*! aFiat^a. ' 9 \ catf «itatt?a ca^a- 

«iati fj ca, aftia <aaa fsat ¥at« ifac« af^ataa facvta a^at^fa a"^c# 

«taatcai "sfaatca ata^ ca -si^aica faata ac« aai «rtff af? «c#f atf^ta 

aw«ta sasai a^ta, 'atftci Btff’ ^a^ta vai ata artatcaa caVaw’ltai ^w 

1 catat« «rta aitti, «ca ^1 aff^ ftavtai 

fa^ a 5 at«tat^ aitaf ^aaa aita c^fVcst^ ai atw ata at i 
ca, Ftfata 'ata ^aaa afwaa *«aa artattaa «rta« iCM «ratfa® 
aaatftata aca ^f?ta ca'aai ati^ ai i at¥ I fawt^ai ®t^ jrcatia i 
i8tif»-«fintfa® afeai «aaa ataffaais ca wa; ®tai fata aatatcw faata itif 

a 5 ata afaa® at® ^catf 1 ^^9 etf® ataa a?®, ^ititcaa ^c<a a® «Staa ®tatoai 

atfta aitaa aaa a®af«fa ajaatfaa aa* f® cata «ttaaa at ft® artta sM f 

®ifaf «tata fatata, ata fca fataa ^a® ^t^ ata fata aitatcaw taa^aa aMil 

ajt®atai fawt^^ >sratfti a?tataa ^a atar ^twi ca‘^^atl^4i cfta artiJW 

fata atai alatc® ftatia 1 ^tai ca atfata aataai ca^ i ca 71a ®tfta 
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«•> *IWT 

cn{5 «*rr*Twtsr 

(^ ’?^tafCT 11‘2 

mnK 107 ) I 'att:*lffl¥tfl 

tii?r 

c«fjtf^f5it 5»inr c^f 1960 9rtr»i 

nfw «tfsft^ii «rtirti« 

Clf®« c^tv ^ 5fg 

stJ'l'N I la^ 'SJV?fl9 
Of«ll ‘^tSfuri 4f«tai C5^tr«^ 

'®tftf5 cHzw fif^ »r^ 

’TV? ir*r *0:? ^5jrt« *ftr35» 

'•^i few 

fe^’TWt^ I 

m 

‘•srt? c?^ ^9iw f^wr^ai tV 

I 1953 Jftw Jftf^ cwTtf«% 

ftw1 ftn,^ n^rrisr, <ntj 

c?tl8 ^tflta armi 4 ffr ^rtfTTs 

I flu 1966 »itc»l« ^Wlfsr 

c^, 3^tr!ii cvtfe c^tfe <arf ^fl^rsia 

c<r»!i 5ffa[ t 

^ c’f, 

^ c^s»«T yfff c=rtlS wtatT ^tstf 
itifrw a[^n:« c^ssr 

Wf«; vrif •!« C¥tl5 «?«i «afi5 citfe- 
ftitnwfe wWt?i m ir‘*t 

ffwti cvtjS w «rfcf I ft»rt»i 

nt*ttc?f 11! 

^ ««fe 7W« iTt*nii 
awtww ’r#|firtfHr wTi'® 

-aff 

t»r cf tfe m 
W»f^1, m W irt^i ^ 


tc»cw, irr*jTl c*Tt«f c*ttw ntfii, 
wttff ^ft«« ’virv ntfi 111 
®fe« -rtnJSffl »rinfi ?Fwcfi 

ffelWST ItTfl I 

Cl 11 itci «r¥ti 

<5r itiitife ii<i cici \ 

itf^i fi«t41 ciiti « citf^cife 

CltCl’V ^ «tC5lff 131- 

<iife ife ficufi, 
it« 1in fcii, iftfict 

ini: «f"t ^ff «arc? fei^ ’psfsi 
'itui Cl ititifif ifeii-hflrar itfliini 
cil <i¥fe w <srci« itffci* 

1^5 ntci «ai^ «tii 

He’ll w« m clcu if?« 

veicH Cl, «Bi 

cifti fifwi «rit*i it«i1 iti fi, 
il^c« irsiti illtfiiFf, ^t« <anil- 

«ftc*ra lentil <ari fe«Jtfl« fen 
¥11 fetii f5i¥t« ¥tieii Cl. 
■aritvcii i«) ^fiititii ¥1 nn^: 
fi itwti iti niKi ¥eicf I 

itfe cit¥, •fWt’iri wni ««il5 

feesricitnr ‘in it'®i 7knti¥ i 

CWltl^faWtl^ ®fel f¥«CfH¥« 
iww cife ¥itt I Til c»it *ief ffefi 
¥ti« «¥ ¥tfi4^ «finiei5r i ®fei 
^¥cwti¥ iwtfi, itajCH irtfi- 

^wi¥ mm •aritvcii «rt%ii 
»’®¥¥ ife 1^1 dtci 

W’^l mvs c¥fe ft»i n I wtfe csfl n 
ntfeif 41 nfiiifei%i fwititi 

ni nfi« ^ itirtitffe «ft iHitfe 4rtH 

am* ^trfi nffeit* ¥if^ Wrni ¥t* 
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0\m <11^ «Tt-ltl a. 

^ift¥N6t?*ftf^9i «rti^ =fnr 

•rtic«r i 

f^l H?t^rc-t 5(1 ff (FW 

^1 wtJTc^ •rt?fc»i5r, c»r 

t5(t^ I 

c^r, <3rFt«ir c<c<f 

«fC8f uifjB c^f®6 c^fsit^tn ’?f*r 

\iw c=5?t5. #ta ^ f^lt»r, 

•rt5it?i-ff^ 5HC«?r ^t*ni 

=»t^ «t’5 »!?Fi| i?r^11 

'(t^Fc^ ?r(f I ffa(*( ^*r<iff 
uq| CU^l ^tPfTfl 

5«ncf I «rar«Fi5: c^, ’F's^vfei *<i’f^ 

C<^C¥ iqi^t*^C^ C^t^r ^rf^l '^C*lt(F '9 

1966 >ltf»ni srt^ iltcn 51tfV5! 
fen urf9 '^t(FtC9 <4#fe c^’sts ^t5r*if%9 

*19[t’vtcn *rt'^C9l9f I <49^4 4ft9ll 49 nC9« 
f9wt^'^9i 9ft9rt3r I 

9ij9 ft9<9 'srtcn artfesf'^r 
nf9{fn^'5fi:9 4 «fIB nf49ff9 'nfeij’® 

<si^-t C9, 9?t¥t-r ’9(t9tr?9 

fec'fc'# '4999^ ar?t9rt99 
9t'^l nt^tCSf, ^1991 ^tC95 Jft^ fni^ 
91 nt9t9 951 9)< 919 fjFM nttt? I 

^lfec99 C9lt«J9n 9T19! 9t99%99 «J9JflF 
f99Jt« f9Wt9\ nt9 9Mtfe cntt^il 
•({tw 9r»!n9, f^-itn g^rr«!9 viiftftv m- 
fen-irr? «rtc*r9 'i9i%c'f9 '•{91 n«f99i ^rtn i 
f«f9 9C»19, ^f.t^9Ft9 C991(;«99C9F«rM »?t9 
<H9tnfif nm 9m^i »rt9 

c»itcw(^^t9'«9wr^9£9, 9warc99 9tfn9ri- 


£99 ntf C9tntt9N ’fir^ 9W <jf9^9 W 
ntsfirf C9^t99at '« f9C*t9«C99 
•It^rtc^ 9£9 I 

4fe c«1 C9»l ^99ltf9¥t99 91991 9 
^9tC99 9f91 I 499 C991 nlV. 9Ftfti:9 
419 4lCl, 499 9W?9t9 599919 »rW f^F 
f^ 49rt *ri«9i cnr9 49^ cnofn 

I 4^t9 C9^l9-'89rf9 99l 9t9t | 

f9«tl*l9l 4flf9¥49 99lfl-r C9£9f 
4l9l C9'9li-^99' 9C9 C9t9t^9, 49 

fe<s*r 99 4rtC9!t^9J^ ^C99 CVl9 CWFlf^i 
49^ 4^ C9^t9-'«9tf9 f99f«9 T9 

3Ti9si^ c?r9 45919 5^c9r59, T»r»i 
«1t%fe 49 C«194 I 

1932 artW C91Jlf®C^ll «ft9fl ^9 
?fC99'rmC9 100 4lwt9f9^ fC99 499f9 49? 
9tit| '99^5 419 49^ ^l9 ^91'9C9 4ft9« 
99 f9«l^ «1 99C« W 99 I 1965-49 
4r«l«! 9lC4 C»rir«t9fe 19419^91 ‘49-18-9- 
102” 9tC9 C^llS 9lt4 ?? C9C¥ CSCn 41141 
4f C9'5l9-'a9W 99r5 49W ^9 I 1967 
41C49 9rC^9:9 5CfeC99 5^9l9^ 9l9«rfTt99 
198119^91 9ft5lW9 *£¥19 51%fl« «fl9*|^l« 
9»li^9‘ 519 59t¥ 4^9 I 91^5 T5 

C99Ff®^ HIM «lf» 1*337 CW4 W ‘f^; 
'fiw* mfH 991 *»£? I f9Wt9\C99 f9^9 ilt9HPl 
«ri9 2C0 4ntnl49< ?C«9 C4t9 fe<.n CH19 
4^ ^rlntll 45 >1919 999 Wfi 

4| 999 9^ 99f9«r9l9 49 4tl9 

9994 ^l€9 ^ I 5l| ^Wl^fl i|59l9 
19W9, £519 9Nt 9^ 9£f« 

niilt9r r #9f9«tl^l1 fe99lN 9191^9 
"915 9 ^W 9 f t 9 »r* I 4 | cwr 99 lflt 99 
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fW C^'PtWTJf *ft5W5r 
«fc?« csr®i ^«iTtn^ arti ntfU'Jr 
all®! ujvfg w 

f3T^«« c«rr«wt?i 

cffsr •« >T 

fr® *rtr?ri ’sjifn^ 

=51? ?tif 'Ilf 5i«Far«f«» 3FJi*r: citf 
ft=5 ftfiic® T?ti I <<w cwf 

fcf if^ti nr? I 

«rt%i fiiffii 

« *«n!T n^’s Jiti I 

••f c=i=»t«-nj^»c^ n®T=®ti 

^cn <f®i 5!i cnrn'S 

fifjjH ^tn ncn srsi ntca i 
*iian« etfn® ^intf n[tnt =it<F i 

ant vt ^rsat 

S?*® anr at unidentified flying object, 
fiF^at 'ii®fna ^tvtaFi ^nt n^wnUFO 
ai ^c=nti «rti na c?nf an-ca^ 

^CTI cant cnc®—4an f^, •nf #*aifaa 
can nat«a =5ta^af« at? ata ft I ftftia 
ajfti oia faf«a a®a afti ftcirta—aintsn 
hfeuaw na a<ai \ a'» ana <«a nftnta, 
«rta=®a. nftftft, a?tcni, can *aaa nnl 
4 f fpfta aai «i^jn'fn1 ntzvf, '®tcaa 
fafwtntata nca ftftm nal^w ^aa asa® 
stntiai fiatni 'na w cant cncn ca. 
cffe cacntf am atat 

nra arr'nnn caata wrw, cal ca^ ^n 
caca, ffi cat ca^ 'ntata nwf ^cat 
caintnai ^ cntai# cari^a aw ^tc«a 
an ft«ta^ aaa ftftt arft^a’trra 
am mftttn afii att at i 
mfnattna aw cam cnct, fetata f»r 
^ frtri mwaa amatnataita an ^ 


aata a® aifcan f=®ttfta cn\atfta 
atft^ta am ata fatna ^atcn •aan 
a<at nt«fi ata, at =ntaaj ^natcnanaf 
catmaaa i catnfa fftsftnfta ftft 
ftrncaa, m *Si 218 mra aftca aTtta 
^ai ataftnt aaiftn fScaHIfa atflai 
nri-atn cnca §«in cntntf- cacn ca^facfi 
atar=5 cacacf i 1561 nftn wtcaala 
«t:aaat< nacaa «rtatm an ntta cnfna 
cant^jliaftn I ««^nat^a 'ntcna^cata 
ana ^rn^ax afai ^tra t 
^cata «rf§'^ra cargca fta^a ama^caa 
na cnca i ftatcaa ntcn ntcn tfa 
^trntafta, ^fcaca 1946 ntcn atata 
atata ^cai, ajt'^ cntntata ^cata acai 
ant^ cntatanai «tt^. ^tcaa ncaa, 
nraaaa, catfant^ nfaai aai—I'sjtftaa 
afata ntax ftcncai ftf^t ntaj cnca 
cant cnca, fafaa nitatcaa iaf ^tafta 
cata® fnfacaa a=5 sri^, cata® canntata, 
ftrntcaa n«, cata® f^tata, cata® 
ai ntnta w^, cata® wrtata nftatcfana, 
nrsfra* ancaa f®^ cntna t cata catatc® 
nrtata artam nttn, ata mtcatflii anaa 
at at?cai aa, ana« m aai caf at 
fttnca ata, ca® ’ntata >11® ^ar na 
aca ca. natnt^ai ®cf fcf ntnti i cat 
caata-aaca cf? afta, cat at caata-acn 
itai cacni faftw a^ <aa^ ^aatt^ 
afcnta ft«|fila aaata ftaan® ntaii cnca 1 
catata nft ^1, catata at ami aa 
ftcat aMfaca tiata atmcam atcna 
aftntnatcaa taaca caca ftca atcft 
af^n ^tita-aiaa aalt ^ntfa 
ntaat cncai waftaa na cn na #it«a 
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iw ifll triti, c5c» ^C¥l« 

Cl «fff« 51t5l Itf, 

^tC5f «rt5 isi itc*? **11 

415 cm cin— 

lt®f5 wf iTtciiTtm '9S,1954m»\| 

cm C’tCl I 

9115 jrt'»5® JTtw| c?c>i 

H»rr«« 4if5 ^55 Ftfi 

cici 1C?, 5t®t»rci 151 I'd C15, v(9\ 
111 Id, 51 f4.f55 fer?|||j|C5 

51^fil5 ntci ItCl fe? cacl Iff I 45 
1^f 1-fii 4tci iTti»1®tc^'e «ri5r*f Ftf^ 
cm Prcffii I 

lltlfl 5»C1 cm cltf, 15*11 ll'lftl 
ifspr cicicf ici iC5 i 
C1C15 ^Itl Itfl^ 4| to 115551 ICfCl I 
Itf^l It^Clltfl Ifll’fwt^ll C®Jlf«f<l 
5tlcil 5C1C11. flfCl^ 

5f?l 5fl! 5tCV, ^t® 451 fll 4C5C1 
C5, 4CV «lt5 ClCl Cl«fl 515 11— 

ltd 451 <Jrit5rC55 I llff 1 

45tl liflt^l wm IClCll, 1947 ltd! If 
C5d 45rtC51 11411554 C5^ ^dfS 155 
1C5C», 5l5 1^451 55 IB 5 dtl 

ldt5414 511111 lt«in 515 fl I 4^ 4ltC5l 
It4tl55 5C5T 154fil 'm'S l^H 11, 
4:14 5Cllf 5^51 t«|5^ fvf C5«55, 

lt4^, '^f?, C41tr^l, Cll, *jri5^5 

m-»tl5tl 4^ ^115 fell I dfe 

Clfe Utlts fedl5 ’SCldl, 5t5 

4rcif«r»i5 fiirii? itici mi uti- 

I 

fec^tl^^tf 4^ ClC5t 45Ffe 

iftf 45^ 1l5StC51 ^P^ 4 I 1 I 


145 III 45 f555i:l C511 Cl5f5*T 5dd, 
45 irtllfC'® C®55 5C5d I C4tl Cltl 
f55i1l*1 5tl 5*151, fepPl Ht?1 ^^15^5 
l|t5d5 51 5*11|l5'tff 4141115^ Clf’ 

'aitfffe? ifefll, 51 41551 fllll 4tf5ft5 
45t4 lifS fl I 4l5t5 4^ 91^14 ‘Iftjdl 
dd 5 ? fig 5lfe, Id fig 55\5ti’~*-a^ 
41^5 5t5l1ri4 f5Wl5 11<1 45C® ltd 
11 I ^ife Clll Clll f»Wl5^ 5W1, fecitCl 
(srilvdi filii^irci ciitife I54l5 
15lltl 11C4 ?C5 I 

511 Ill5\5 lid 4lCl, ^llfe 
fed'll «rci1l 5tc?, Cl^ 4l5d 451 54C15^ 
511 Clll Clll Cl 54 mil 

Iddl, 411 Clltl tfeci 11 ; itil HCl 
iflfll «llfe5 4f41 4l4 4t5 Clfe ltll5 
4W1 11 I Cf^a 4tl C4Ca^ fecil f»^5 
^Ici ClC5d Cll““4fe 4ftl5 fe^d Clt5 
Clll fiwii^ 5t»5 41^1 fecil-irtdtflil 
IJlC'll 4td5 51515 4141 <jfl5^5tl*l5 
ltd It55t5 4fdt41 C5t5 Id fl I 4t5t5 
itfll « 41 fl 415^55 
511 5dr, gtltlCll jII 51 14 "Slf C1C4 
«rf4 5gd 5ri 4lfe 4d« 5lt4M5tl 
ft?l 55 , 4C5 '}fi5t5 4tltCl 4t5 4tf5fel5 
ifed 55f 5g5 15 15, fed'll 54 15 15 H I 
Clfe Clfe 4t5l5 iHfll^td'S 45 
lltljl flC4 C^h IICIII Cltl Clll 
ICltflWt^l 1C4, 45 4t5l 4tl'^rffe4 
4ltf44f54 itgCH 4l5Jtf4f 41411115 
4545 >«rrff I ffl A UtUtf 

d 1141 fifed 51, 4tC4 Idg Clfe I 14 
1967itd5 It41d fedttolf w 
fid54i i^c4ti 4^4 fdfe-fini« 
5W45 Cl,: 4g5 m% C«4 fe|145 afftlll 
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cw ntirt, 

^1 «3f ^icin 

fnt«f« I >1^61 c<t¥ ’Ti f*i^i cft¥, 

^\miH fwi ^Mvs c?t^ f#! 

iri«ri-’^inn 

f^wtrjn ’»ii5ii >i5n §n»t’fc^« 

ikU >it*»tfi c^Nt« ^Pr 

?p|«J CSftM C’l'^JT 

fi'® nttf, cn 

Tm ¥tstij*r, <**i^fl »{c<r c^tn tmvi^ 

<11*51 ««<3J f5^tfii<5 SfRJIl- 
¥C5Ui! c5. 

C«l«ri 5t5 I «sr?t«C55 

•itft*. ^t65«l « ^V, ^tc*f« a?t5* 

c*in5FW a^im Jfiiai #51 

I -aril #tt«f s?»i « 

*nf!i5 «ru*f5 c# 

c«rti^t?it«f#, •lajjti* 

>15115 #5 » f<®t^ C5i1^1 

cifimisi# ^1^1 #t?i <5^ 

#5i« ntci <5^ «rt^5 

fC5 C5^ I fawtal ?»IC®1 

5wf^5*Wi #(m»it^5tt5f ^la'e 

«rc^ *iti51 fawt^cia <51# 
«r#ii cnvf «il #lt^ catitl 115 ci, ^fi^la 

5® *lf5t5*r 51 Cl «ltC15 f5#t-f fc® 
*1t5l5 51, <555 C#t5 #11 C5l I 

1lt#tcl5 #1ir C#t5 Bflt® ifl ifli- 

^f^*1 «rtl\ cil# Itc#, ^C5 ff®tC5 
®tt15 ICf Cltinm #51 It5, 
|5ai#5^5t5 ^C15 fl«t^5l «f]g5 9fC55l1 
#Mlf5 I 

CItItWtn #55t5 415 4^f55l ®t5l I 
'Hlf f^5lt5\5 111. cititcitcia 11W11 


115f 4lt5 fl## lfl>®i #t5l Cl c#t5 
4’fl^ <tt%8 WT5tlt I ♦fflltl 1C# 
f«i^ ifiifiif®# fpc®i 'ititcw #it«5 5irfiin 
45t«55 41tlkl5 ®t# C#«51 Cit#, VM## 
'fl#l5 45lt5« <5rif#*l, ifl# CH5 1^#®1 
^ #t5#5 55 f5 1 '•^#t5-<»5#. Cllti-af^ 
4^f® 'IW# 5#5 ^t1tCltCl5 5t5Jl55 
#1t^ f5f%5 f5®lt5t 5l*ll#5 I 
<■115 Ol^fg «lf«55 If5#8l5l #C5r, 1^5 
5f<^l cMl I C^f^^f#-15if%C# 1£#® 
ititc*ti 5C5 # C55t5 Jitircir («#t8 

^SBil « <<#{5 ^ISISII #[^Cf5 «fC9 I 15 
flPltl It5t5-#twt5 «t# if# It? ^kl I 
<555 <5#^! nal#1 «ltC5f5#t5 111# #C5tl I 
26615 fa^igr ‘55^ 1005{5 it##t5 fiw <5#j5 
#t?lf5# «llt#5 5t<^1 f5f«5 #tt# 

niifC5} itafsi I <kt*r5 <it5c#| ^ n[t«f 
^irt® Cltafell <55 <l1—‘4# ?t5t5 
6^< <irc^ <5# fill 4t^1 5tl #t5, #tc?5 
f^#. 'atal 55t#H fisaif^#! ^t5>8 
#C5CW, 4f®t5^ 4# 'Sic# flJ5 5tc#5 5? 

N < , ^ 

<2ir^ «rtfi#f5 #£5t#i 5t?5CT5 ^5j 

^tt® #5 

5t<5 236f5 f^sgr fifC5^ #11 #51 i^a’ I 
<4^C1C# «lt5 4#5t #11 C5t5f1 Itf Cl, 
<iriTlC55 ISfar ‘1tltci5 ic# cititciti 

' ■> !.' •' # t> T 

#5lt5 #11 fl«t5^5t« ##£15 I 

^mU ^l55l C#it« ntf# Cl. 415®; 
'®?n#<st£1 5# >ft#tj5 #£55— 

iflJ’jfii'IC# lf#Ht5 aitfta 11^51 

45^ fl^5<5: ’jfl^ta 1C# C5®t5-#5fr^ # 
«tt55l %?# 1#5 Cl 55 1^51 idtl, #1 C^t# 
C5^ #lf^ia 5lt15t C155 f5f*B#5[Cn «Wfl# 
#5 51. ,c«5|15t in% 5#t5515t#i# #51t5 
51,1 4^' 5#t15l 5#l Cit# 11 IllJI ,Cft#, 
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^1 ntr*—n«t^tc^ 

^tst^ ’Tfl’iH ??nt5r f^wN 'sftJ^tiira 

c?c^, c»if?=» Hlsjc^rs 


’faw—«tthf c*f^[ 

sfsw—I 5 tv fs{f^, «rtn *f«f 

«ftn^! 




^ w W 

5^?£lf« vtfs»?{t« <rt^tw 1 ^ 

f^C<rCt!f-—4ftff 

I f>l ’Tt^ffSI si^Of 

*11® I »I5Tt6rf 

^\^ si-sfar^fijs ^t^r*}l1^ '®t« •?t5fi 
<fc»il ^t^sTc*T« «Tf ®*t I 

^r<r?t5 fef* ^<5 

'*'® I 

^fT« *T^C 6 H 

*f?N'i-f^ltvi iFt»icf, =»»« *rtj, si?R 

»!"»tc# '«^t*itc*rw '(mi «<i*rsi« •is^Rtsi *it® i 
c^*j5r—•*i^t*rtc ?8 iftsii 'qtcf c^, 

c^if^c*! nnw? vii'si 

»fJt»f W*Tl‘*ftS*! l^c*19 I ^isi'f 
*i*iaa c 6 a« '««i c^^it i f^i 
C^l ’TltJff 1 <49 *firsft^«f3j ft »|1 p«Wt*f 

f5i^T«« *n*it‘ja =4t>^f9f 

fllfH 9f%f ( 4t^tt5fa «?fe ^9 I 

cafac9 mm ^9 I 
iftt® d^ic® «itm t\z^ 

^fw I nitn ^Vf 

fs(<® fj, ®<r*r ^ti*it*fsni 

9^ '»ir«i*re«t 9ftrt*5 < 49 ^ ^ 


'«rtc»itc^ ?9I 

c4?ta 1 

’fcajfit •4^'^ 5rflF®i»itiaf4 

’imTi fat ^*f9 f^'«a ®9i:®i 1 

cwjtf®f^t^**ffl1 »T^fi »4f^i 9rt4t9ita ^'?r 
c4 wt*tt»it&i 

^9^ ^t^*f'®W9 fa s^aw I 

fa*^5F»ri;®a aafaft^vH atfa'St't 
atafa >T*i5*ia ^ 1 
afti^f%ai, aj®4 <4a^ ftai aftf 
<«? rtiaF 5®r«rm ^1 *111 

’jf*rata atf5'89i 'bi|® t «f<f4 
f?c¥ 'jfa^la c*r fen-ar? *rft*Ftt-f 
i?wrt»i, ®i c^f sftai frt c*r, ffata^fl'ffa 

?t®ta ftaFta, -in' aiap 
lacf « f Rfa^a aamw «4ar mtfe i^®h 
aftn *rtca sn ( iif^« n^h mf 

30 f¥t*jtftltf ff wf anti, 

c»il m atia'sw nr® <^w 

^ntirt® *fTc^, ^?ii- 

«fii fafaii cfwiaFff araan <arf1 ¥t«i 

^tc?a fat-ia ^ait| •rNft'wl« 

va’rtm aia' aittn < 4 ?^ « 
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CH[lt*“5tW^^af nt^ I ^CIS 

«rff «itc« 

»i<$ 

c*\tf^« ^tcf I ii »i*Mc# 

^civcwfli <4i| ^&Jitl3 

<5ft^1 C^*l C«T, ftc'^ffl‘1 

«lcfefi[»l I ^H5|p ulcii, 

?i«i1—f^C’^pf^‘1, ^1 atai^j sft, 
iftr, '»j^c»itf^^ c®3ff3n 

fiffai I (l|4iFH ?IC3H- 

i»Hfl «*! C^J'? ^ff? 41^^ 

:^s i^ricswwji ^^-1, 

CSJt^if 4t<f\ *f^i|t«|i5 «i*v»f fii'jf^ 

4|| lia(«f« 

^c« I stsff Jtc’fff 


^^cif ntm c^ 

*ft«i csi:«. 4S'«» 

I c^Vfl ftlcsfcwrsn cs'^ 

«fc«, nwci *ircf 1 

C5C?S ^rt?5«C«\ “5iiir*lt« 

I ■'sffl «rf®f^ii Cf^tl CfI— 

c>jh>i3c«i3 w ^fi?. w 

i 

3f»i<(t^ Pi<ffiiis 

4!^^ itsi I 

CT c®w ^w. ®i 

flIJSI 4i?r^ 5^' 

®«cw« ®n<r I 

»i"»ti^ sfrsit® nMc# 

stfsic® I r?i! «ifc»r c^cf ®irwi 

^r? «if5a*t >i"?tc4- «fTfC« *ftfi. 

'8i'r4i?t«ft 3i"nc# 

«itnai «c® *{t9C^i I 


’ptfa’tfa-fiia aiwta 


*f-fcj|f pisit^f « 5ptr«5tr<(- 
ficu® C«FCi« «lf®"ft^?l f^i»l^atc^ Br<l 
^Cftf I af<‘fc’?tnr 

"T^ fwi fe«rt^5i'«'r m ^f», 

^t«f»t»l ®»ltl SfCf 

*1® 9 WIW I C^®il 

«(t|^f^f5l® i®«!t5tca5 C6W MBC® 30-40 

<t-*5 1 

®*!ltl 4|| ^s 

^ *f«f®i:® i *it5(:^« <f«w 

lt?l^( !?a« ®»i8 

<rjtii »t« ®tc® *ftli 


?s?i cf !^ii *{fhTn fifn 9m 
cir««i t? I »T<c5w ft<f I 

®:*! 9,^ c»tI if ® «*{ nH 

9U ntftc?! w 5tn 

fTC® m f«CS ntW. C»l IfCfF ^®il<ft«IC4- 
?c<i 4m cnt*ir®t« Iff 
ftsf I 

f c®i <ffsr 

f «f t«s? J «rtnw I 

jftf nftftif ftfUJi I cntntftf 

fwrf 414; «rr®m4ci* 4Tnt« 
1 fit i 



m 




«t*9' 

«iw •^t «Tt« «i 

vnr «r®t^ ftvtw ^ci i ▼£«! 

?C«fJ W »?l? f9 I af1 *??F 

’PC*! »i^cnff 

’fs^cas fttc4 n:'? I »i^*i 

ww 's^irt t’fcf 
’T£W ^fClC’T^l’fW ’^tfl c»r^ttJf 

c^^i ^a vc»i n^f5 
Cnfai «*1fr« *(tai VC9 I 

na^’pi-f^al’pi c^c<F 'iifei c«rii cnct c^, 

-fif aa^ *(asr«caf 2‘5 s^a ¥tfl f 

^»vtca a«ii® a«ic« ca, faf-ra«f^f 

lt'91 «lf«gra*l-aiaTrfa 
jb*! 5 far-ia ’®tta'®C5»a ^<5»itata afac® 
aHf a^a a^tt’T, *«T^«n laf-fawfa 
§<t-*(tf4f'^c3?a JTt^tcai «1 ^flr« «ntnca 
I 

«sa*i:aMr "far q^a^ativ «fa»i -ffe JiH’ra 
^a£« ^tw ( c*! mw fafsa 
«fcat*t ^ai affJ vz^i afSr 
•ifaaffK^ *iaf-fa9it5f ^a.*jta¥-at3ia 

«iala ajaata fcafa»i aiaFta at® 

cara c®tai ataa, nfaatta ®aata 
atiafi at® cac^ ntas, c®tai ata 
'ita atw ca ai?i cata atc^, ®i aar-^atira 
awcai £»ai ata i naf-®acw ca «J5'9 
"aara#t«, ca^ ^a^acaa a'ca ^faatat®^ 
®^a‘'iK area ati i ataa, «f^«fi| 

afii®[a aw ajaatiaa tSntaf^ aa i 
aata ®tcaa ’ata cata fa?f a^aW 
i\i aaif«a fsm fna cac® aa ai i 
firatft® awra ca. at'^c® 
aaata atta afapat^ a*a-®aa at<ai i 
«ta1a «sat8 aj^jfaa faw al? aatcai 


aai atc« atcar anar^ atat at?, 

ataa ar?a jffati Btaf^ia faaaaaifa ai 
atf an i <fpa aa-^ata afc»>t%a ffat? 
■ara® aci ®ii '•a^ ®i ^ a? at ati 
5ia<aa f®®a fata aca ata i 

atftt® aa-fawtiaa atatcar I5a at® 
a*ac# acaaai atatata ca a^ai ®itt?. 
caatca a^a aif® «tiata ata caau^tf 
ca, ®tt® a?ra a'faaaa a ®t*r fafaataa 
§a®®a naif®c® arrta «?3 aai atai 
aai ftatf ca, ®tt® atfiaa af?« fea® 
ata I aa<.ata a^faaia faatta atatafaa 
fata aa'®aata ara^ta aai ata t 

nf®«atat na-®aa aa^aata^ ®aifa 
»?|l ata I faf®a cat® ‘«l aa-®aata 
ajaata aai ata i n^a 4a^ «if®n^a 
X*\ aawB ata, aaai atg f-^atncaa 
ata, atlSa ®«ata arafaa ar»iataca ’t'ltata 
ata aa^ awtea nrtca nfaa® aaata ata 
aa-® ata ajaata aai an i 

®taia fawta attattsfaa atatafaa 
fa®m s^tataaa *i®i-'sa-aataB aa fata 
-iiaa atattai nltai-faitai aia«i at 
aa® jr^^a a afaa atn? t®fa aat® 
aja^® aa i atita a® fa^ati ?|ta 
c^t?', atattaa cat<ai »aa^ a?t? ftawt® 
afcata aft® cata ntaai ata < aa® 
caafaa $na atafalfta a)tftt?a atfttar 
di® «tf#ai acatn aai aai f'tmjaa®: 
®?a®atta »i®i“8ai-aatfia at?! ca nftata 
caaitai aa, atata ®ta aaia •r®nt*fa 
aa at <iia^ ai<a Striatal 
at acf am ®ca aa-aatw* aWtat 

f' 

!tntfrata at'aafai® aaata naf? «rt»ttaa 
ata ?«^ntaa 60 'asM catata i 



«nipR< C»tt5W|CH 

(Coronary throm- ^Tlf^®«f?Ii ) | c^ W 3C»l« 


bosiO 

f^C"f^ «ti'» Bf^m w*r, 

•rfilirW « car*iff^3jiv «ff« 

'jt wfft I «rt^t utif 

cn, wtftc^s «f<ttsr 
iott—c'stwr 
c^«f 'e Bfl I 

c«»i « sf^a f%^t* ca ^*ft<rt=T 

unsaponifiabic ( 

nfil*r« ^C'S 6tf i^1 M ^ata wt»tl) 
3?tcii wt^s, «tat^ si^tm 

fantf%art ) •srif'i i 

^ f?tl <a^ unsaponifibli* '51 

aW1—lipoids, lipo-proteins, sterols 
<*5^ I 5fai mvf 

'<ai I af?€ <at?a ataii 

^1^ |%f ^atwa 

(Throfnbits) vfi^ ,>#, Jiat61t'5a wt^ *rta^ I 

^ZV9 Bfcaf «aw 

(Unsaturated), irtntf^iT 

(lodhjc value) I <«t^aafata 

ftlcsftr^wnffl^lt^ (Hydrogeoirted) fCi| 
'«^ST 5R ftw# WCia W. 

^fTft c^ 1 apffti «tn% 

>fw: «rtw«i ^ 

nfiw ff?f 1 0^ TO I 

«m CW-5f^[ fcait 

(^ mt cw fifft 


r«5a faa st*iafa^^a fjw fffPfatlc®i art 
'5rtl aj-afi acei ’•ItW « 

(Solid increasation and clots) 

E.F.A '8 «IW 

r^c-rt f^c5tr*>N firrnit^®»f»i 

^5r war ^lt^© (Essential Fatty Acid 
>1tmn E.F.A.) ate? I 

»irtr^5 5tz:n c^ >1^ 

'5w«i ^^"^rt ^tc^. -^rti ?wi— 

CHs. (CH,),. CH-CH. (CHa), 
COOH (^<rtCtBH,*Os) 
CH, (CHfl)*. CH-CH.CH, 
CH-CH. (CH,V. COOH 'ar^rt 

Cs fHtsOf) 

CH». CH,CH«»CH.CH,. 
CH-CH. CH, CH*CH(CH,)7. 

COOH («f<^C,8H8BO,) 
•i^^li Tm c^, % ^^iwi 

(Double bond) «r<tartl*IBl« 

'flfls, «wt%® ^ 

fisiliS I «irt A fn vm 
fticstw *rtiit;|[ f'tiirt n^Vi « 

'^wrttcJT wt»r cwi I ^iTOH wife 
'ii5tt5i®l mn*\w •rtrt’i# 1 
? «*ftf a 
fjtPrttI® »rf tm ^ 
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{ 25^^ 3i 




nt«ii s(« ^Tt*r» 

511 ) I C*l^ 

5iT^i5« c^c»i {r®r»rfl c^»i) 

*ltaitr«f^I I sitcil? 

fflfnit^t® cn ®t?c»ii jF/rtisn- 

c®tfsf^ «T(f^® (CsaHsiOa) I 
«JTfr»l®^ E.F.A. -VCn »it® I 

J|®| I 

f«?i| C«l<1 EF.A-ii?f 


?1 ftn CWW11 tW : 


c®n 

6D% 

^ta c®n 

50% 

atwti c®n 

8-25% 

^nta^ewa c®n 

43% 

*14FCWa 5f5 

10% 

f®n C9^ 

38% 


<5(1:^^ fisf c?3%a r®5i 

(csftfSH « c®r«ri cm- 

) <:®«i tjasT^ 5f4fl iiw r««j;B;3tC’r c«r«tc»i 
c®t*j C5i^, 'atst fj)f^<rti 

(®tnf3 nk®w^»i) 

511 c ^^) I 5»jt«ff?i«f 

^c® c®»t ®«*!, *r9fr®t? 

stf I m] ?circ^ c^, cm 

'e sf^ fnst ^tl8 '«*iitf3Tt®9 

(^ s»fti5^3i'si® ®t^it fjtf5r5»i) 

CHa-OH 

I 

CH -OH 
i 

CHs-OH 

if«i ntv ^rtf*rc®3 (Palmitic 

acid) ¥«ri I 


®nt«5^ SIC® ntftiS’f '■trtPf® ^wi-* 
CitHai. COOH 

?f®aU ^tW *ltf>ll6f «lJtf^C®'4 

: 

CH,. OH OHCOC.bHs, 

I 

CH . O H + OH CO C,eHs» 

( 

CH*. OH OHCOCuHst 

CH* O CO CnH,, 

- CH O.COCi 5 H 3 t + 

3H,0 

I 

CHg. O. COCieHs, 
§r^-*ftf*if85f 
c«r^i c^i, 

«rcit!^5{ f®;i{jg 'aiTtfnC®'! 

¥l»l C'S5\*6f^«I ) I 

'siftfnc®? ?if5 ^1 4^15 

««tPi® •rms?'! «it5 ^ 

»fCflf ?9c»i -affB «9JtPr® '«9rt »ii9Fi5 

»ifa¥ «iTtfn®i '4&1 c®i ^tnT« 

511! cwl^ cm ’ll f®®9 
<irfl5 fjrrnatl® ^rtcf. mw 
new fs3sr fsrfnit^®® wtwc® c«r«ti nti i 
nTn’ie^fcif? ®t*r*itaii 3S-37’ cnt^. t Irl- 
fsrrn3t^®®fn « Hiwws «rTtt»f®wfn« 
mi w «ffr® 

^nntf) ®ti:?a w®, ci %w nWf 

w fllWl ?9Wt« I <«in 'wimif «tTfPr®- 
®f3i ® fjrrnirt^«f*i nsite# wi 
^ ff; ®n wH*i 

n^wn ci-r fwf 

Cti ewew Ci8 > I wf>pt,wt iffi n*n^v 

(Saturated) Wlffw®® imi; 
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ntf, 1972 } TOt»rt?t « fpll ^pR»1 


(C,), vTt*ri^¥ (c.), vth- 
ltlfii¥ (C,). (Cio), »rf 9 ¥ 

fc„>, (Cj4\ *rtf5ife^ (C,,\ 

(Cli), (Cio). 

(C,,\ f»l*fCS>tPr9¥ ( 0 , 4 ) I 
’Tw «t<n c?, 

•fftrw <«> '^tfir^tf 

^jTPr® mz9, n»iq- 

Rsf ^ («nn§ ff 5f ^tt*ra «fs*rtr5) i 
Wti »lf^V (CiO ^Ttfif®- 

«f»t '• ^tr?« 

«t<K 44* c>!t*5r5rc®?f c?^ I 

Iwfv »r«»i 
c^, VTtie ^tfirrw? 

C^o ^itf^rraa 

f^a (afsia- 

CTTfl ) I 

f^tia «a\ at<a 

•ftta fapRai I 

c®*i «<as sfaa 

(Resorption) ftant ca na^^*i 

¥ai f¥, «»Tlf»T« '• 

^atcfi fijf«rat^®'«f«i « c*tt^ ^itiB 

« astcff firf^t^s-sfiia 
^nta> ^«i fii aiw!a m aw 
’an ^ w, (at^a naat^a >T^ajt fafacHca) 
Jiaa arrlB autf5f®«^ ^ar*r M’s 
a itnta^a wafa» 1 artftafe 

1 >a aw awa «ataw nra^fva 
aa^ «f n<i*ntaa fan ^fsa 1 

wwv cv^-il^f artntw caat 
all ca, fai aitiftf aawa arffe 
nrtlSrarafitf lll^ft^rfa nwaa^ faR- 
hrf^a a mata »«< art w 
5 


aara atataaacatfj (Assimilable) -, 
caaa fV 1 ^awt* Ufaan-ffaitwi jftr® 
afla (artfe arTtfifa) *rtf fir^atlaffa 
ara"«a« artlS aiTtf^ 5 «fij« rtf%at^W» 
aa^ (31%^ an 1 ataa <an wal 
f«a naafasj^ 1 

^•raf ^ttai awafS a^ntfcaj 
'^*rra *, ^ -aa^ n»r*^^aF aitfl^ 

arTtPrsfifaa nf<rt^ ifaai wz^ arfa 
atai tfbasrii cs^ ^ ?f<i firPratt® 

'»Pis ««^-4a}8 ar*i^a aaraa 
ncatfaVf faaa, caw^ ai^a aia 
fk^ faaf5 nrtrti arfntfl ^aa 
(Radical) 5fa!afa*^i ^*iai «al 

aaa fani fir Ptat^« a a 1 4atwt rtiaa 
fafaar (Heterogenous) firPratIWf 
'ffaai 4w *rwi firpiatiwa ^ 
’RCfa (caaa fact) nfaaM ^afaa artr- 
atarta fara a^iafa^gr^v f:a-af?« aaa 
f^ci can caca nlxa ca, w* 

fSpfi s^rtfasafn caa Rfaacartr naant 
f tea aiatf 1 aw^ fnaa^a ai Jr 

aaa artPra faiaa feaatfa^a ata*i ntcata 
▼n ata I ^Pat^a ajtatw 

ataa® fircia cata alaa^^ (Substitute) 
fafaa cat—4t?tl arn flfa^-ai-fawtcaa 
am 

aatta *f®a afa, -(acaa afa 4a^ cattai- 
afa (atataa c®a aa) afaa atataPia 
batata fwtea araiarn >iai[f®’pni, ®atfa 
cattai-af^ (wfa*| 32-36* caf^.) 
firatfaa n^aca (ffica) wPja fa«tn 
4ap[ aawa ca, n fatfir n»i %Pf « 
afaa (ateaa aaart’<( 42-50'*<: ) cfta 
awl i 
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sit—(Dissimilar) 

f5nmi’8[*rfi3i c^*l "itiw I fw '•^jtt^®- 

«ft1-«nnC*T« SiC«, 'Sf^ ««¥fff¥ C¥NST (f) 

c®»i*5ff jf’S’i, <rii¥ (<) ^nflfft¥ ci^t% 

sftr¥ 5^*rt=r ^5. ^c»i ’’IP ^ ¥ti— 

-asa^f ai artala ¥t¥tca I Wtl5 fr»i1 ^tata ^I'atca fii ^tr¥ t 

(Emulsified) '^as! ^ti:aa*itar5 fafipfl <4at¥ 

Sitatva ataf | «raitHHW (Pancreas) W** (Mono) (Di) 

cat»tT f^facaa srwf fjrntfaa « ¥Jtl6 c^m ata i ¥ta*l taai 

'®jtf^®«f^i:i5 i?ata «rtt’t tal '«ra- '■iaar^'saisia faaan (Emulsifying agents) i 

<1 '«a»i •f?t<if^ ¥«¥! afa I airta ^tal af^a *r*6Kai^ la®f®^i ^tt^- 

^a¥ a^aat ^i»i '»r^¥t®ca ¥a*r '« *tfa^iira sratf^ aca ati:¥ i 

«ff®fB fsf^at^^® ¥[^(« •fBtaa (Ferment) ^aH *ffaf^ an atC«S ca, 
jj<wtr4 fjjfaFita faaatS ff f'Ma, 'si ¥Jtl5 ¥jtf^®®f»ia fiifHatl® <aa^ f»a 
caat at¥ i sr^iafa^^a at¥r»{ ®ta art*rfa¥ 'awiaa ¥JtlB sgitf*»®®^^a 
ftwt®na anari »«aa fftf^atli®a c¥:® c®«i-af4a citaift^ 

¥¥ »[aa ft»i, aaa an ¥ai ca, ¥®ta®:^ an atc¥ i fana\®®tia 
fjrPfat^® ¥1 fa'»'g* fa—fst-rtfia ■« f^afS aaafa^gra fjttnat^® ‘aa^ 

•ijifa® ^vf (Radical) I ^fa <a^ sia¥- ¥®na dtaaf^ata 

®f¥ ca »«f^ aatraa ¥*r an, f^ta ¥t fra i 


CH,. O. CO. Ci.Hai 

1 

CH. OH 

f 

CH,. O H 

CH,. O. CO. CuH,! 

1 

CH. 0. CO. Ci.Hs? 

1 

CH,. O H 

CHf. O, CO. CijHai 

1 

CH. O. CO. C,,H,i 

1 

CH9.O. CO. CiiHai 

arai-fitfnat^® 

®tl-firfaatl® 

Utt-firPiatl® (iTtl- 
ntPi^a 



c®t®7 c®»i-af5ia 


^ naaf^a 

Saturated ¥iira|<( 


naa'j^ ftfiifta 


(f)-^ 

W- (<») 

«rara c«l*ll s ( ®t®a afa ): 

(¥) c®ftaaf% 

57% 

40% 3% 

(a) -ptaa afa 

36% 

54% 10% 
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1972 ] TOfilll) cm ^ 5?^ ^fir^l 

^5lf^ cvr«ry cm « »iia[«fit^ 

Saturated 

cK«l: (tffsaf cm ); [ fMl s ] 


(9) 

99t9^*f C«9J 

12% 

(9) 

1%»J C¥»l 

14% 

(n) 

3Tf99t9 cm 

4% 

(9) 

9t9t9 

00 

(«) 

9r¥*ftlC99 

12% 

(B) 

??*»t%ar9 cm 

23% 

car^ i 


(¥) 

9t9t¥4 cm 

2S% 


'^c«r%c® 'Off I ^ts*! ^I<i> 

StlCl ftaf fjrf5rflTl®«f«!ii w{8q^t 

{ni «iir 5f4c^ *fN5i SI1) f 
«ft9l «ir«f5 
c^t^tJ (92% ) I 'Ijf 
lOOfe «(^f j(i<fi 92f5 fsiK 

»r?cw •(ts^i’^NT I *<« nt5^- 
*Jt5^ n^ttl¥ 211 «rr« nt<(f^¥ 
nc¥9ii f^ci «itf 26{g ixiTfn® 

I '^9 C¥t5| cm ¥| Bfifl «| i¥llI5 
f^n c?^i 

^Ti ^11 iity »T^if¥ fvJTC^ (<1 ) 

^«| >rlww, 9>n ncal HtJCfsi c^m 

Athero-sclerosis* ClM ¥C»tt 

* ^ >tV wjtflwi- 

I ^ *rf^9 ntci’j 

f%lCW ¥»t9ft1 C*f%9 ^S f^f®Htnf ^991 
'siftfsf ’fffn '9t51 


34% 

54% 

48% 

38% 

50 + 25% 

20% 

I' 


I^f9f^¥ ’¥Ttf9® 


62% 

20% 

80% 

8% 

33% 

44% 

2% 

74% 


i 

1^9 «|9mf9^9 9iiJtfjT®>i^9 

C9, 9r'«9 9^9®*i «(t999 9Tt¥ ff9 (Natural* 
fat), ¥»!C¥rf5^fn®, f9Ci9 ¥C9 Cf ¥ 

«t9 I <9fel tfC9 C5r«91 ¥9 C9, 

c^m ^9Ttf| BF^ltCTm m9 atheroma'l 

( ^fC*f9 9® 99 t 9V9tCt 

C9 fll 9tC¥ (lumen), 
9t9fl tm ail «f9tNt91 
{w»i9t9> 5Tt»i ¥rf9f9i C99ST ncm 

ST^ltfflCqS 5«rr3pf SflttJR m 9cl 9t«:¥) 
c»il 9¥9 9¥s »r¥f9jc5r9 9rtc*r9 nift^sr 99 
ai9\ Wm VPCH 9*lt5*| WCH 99tC>T) 
«tf#9tl5 999 <9^199 9tC¥, 5599 9W 

C¥W 9C9 fr^t9 -49^ C9t9^ 
1?W 9f9l ^991 r9¥?J9iC*r ^FS flaftfl® 
(lapillarised) 9[Cf 9^¥aC99 ^59 ¥C9 1 
9?®9^ «fCf ^k9 CHf ¥ ft| f|| j^f¥« ¥[\?1 
¥ 9?®t9 91? ^99 I aiatl ^19 ¥1C^ 
nrc9 C9i w ^ii9r9n^ci9,ttcfi ft^ 
nitf ^ ^9199 itic^t9fti9nt9v 
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« «tcw^ <<i»lti 

( ^tH <flV Unsaponi- 
fiable wt^) ¥Jt«jfnffCW 
I 

I c^ft^ cvrai c<ftf5^ « 
Bif^ HCT ^tcf— 

¥fl1 Vf f 

(Coronary thrombo¬ 
sis) €r«t8fi^? f^Rt ^t»l1 
IPH^ (Plaque) ?fk I «rt«a«i ip*lf 
fi!c*ftwTO?r ft«t^ «it« ^in >pr I 

CHfl-R 

I 

CH~R‘ 

1 

CH, - OPO,’ - CH, - CH, - N(CH#), 
ct|t^l« ’tf«*{tf 0'4 C^fC^ 

0*8% I iilirtq ^ii i 

'«<rsi ’st^, c*i^t, t'STtff^ 

«rwtw^“H ¥Jtl5 «rrfSTc®« 

* t«lh® 'e f*(t*fni® (Lipid and 

Lipoid)—Bif5« sfiif ‘««F- 

car^« *tift<J?traf mi% <ftii1 
( ^ni^tfitfn® ) Jitw wt® I 

C^CSf if«1« fsff^Ji 4i|®fia ®t«^ 

'« ^nRtari 

tt#ffH«1t®t aic® nr?t^ t5|g 
^;tf§ ^Jtr»r®. cw 

HTt&l® 41®^J ▼Jipftftf ®fJtf3f® 

^ VI ciwtvlSfl »r[f 
(Choline) >|® spt«® (Base ) 

vttv 3 vw® 


R, R^)wn ®trfi wfp^i •itvi- 
w vjtPir®! w*ni 

411®^ Vtt’Tl «, 

feftastc®c»n vfffHt vjtfnvvf^ 

(E.F.A.) ®t:iTw 

•j%rcv9 vw 

fw^^sr ®®*i) ^ 

¥t»l) ®t»® «iw 
® ^ijsr *f® '^«c*r 

^ni ^U\ Cio (®Jt*rrfl®) 

®?1>I I 

Cl o*'<* 

Vtfll ®®ST f^CntW® Vt^®lC1® 

^Jt'ltn «}f®^®®i <<11 

®i ®i 

C®t9R ^t^®Wl1 

I vtw t»iin^ai®'«f^i®c®t®« ®®i 

®tw*r tfCt® ’iw 

VtVSl ®»1®’®^II 3P|®ns{ w 

v*i®t*fs ®t®i ^t«ii nft<aTrw I ®t^- 

®tw c®i»i® c®®t® 
vtcfll c^cv ®t«—®t®i vtt® 

«wc®f ®ilWf »p*l^v‘ *f<lww ®tl- 

tst®t<® c®t® ®tt® vt® ^ v®^ 
»!l® ®tc® 3F^ntl®rt®t^® VTtf®®Vt® 

« vrtm 

c®1t®l^l»i ( Cholestcrois > ^ 

* C^i»ll W % ®fJt»lt®t®fl 
•rttni 0P' 4®^ ®R4<»: 





n»rc^i cw«t«t «ut»!mwi 

<fr8T¥c^fi fi if^r^ 

^ Mtrf 

(f{«l!ift*^ 13M44’ cnl^} 

iP»^ ?t’n ) I «fhi^ 5fm ^9^*1 

^•fTTfar ( »ff|sif^s5> 148‘5“- 

ISO'S* c^t*6, im ^t^tcaa ) i 

4fl n^n? OT isomer 

Ilk C2»H4 ,oh, fk^ w~ 

f^*S[C^ *tt<f J flWW I 

^tst« f43tf5(31tS|t, ^rciffl 

N c^wi (f«i ft^l) fsis iinitis 

'« «4lf?r Njtf? ( 

4W Ilf ftiw, '®i ^1^1— 

Ttlc^c^fwif fV 

«tff Cffflf ftf 
ff «qf isomer-iH f nt«ff« 

c^f*t ffff^ ’icff^rt^W 
fwfifni ftinsrcajs sfjfwc? 
«ffl fi «fi*tfirf fs^f 

cf twi4>sr*if i 

•if^f Dr. H. P. 

Kaufmann-'«f 

m, fflttf (Organ) «fftf«fa 

4f)^ c«rr^ cftwr*fli»!f lo% ^ 

tficfti f? ^ttfiar « §fks c^9i- 
sffc'® tiiifi nt«fi. ftfl c^iwt^w 
f<tf (Erg 08 terol)-af 

c^n*it^fr ^f’sttai m^-wnrs nt'afi ftf i 
•ltftSff{*frfif ®«lff fwjt 

•itffi w I ^nftc’fran 

#tlcfi^ I liif»r*(#n^s- 

¥itilir#f»i wtt4 srsf^ t wrtf 


Cftcnc»^« (Exo-cholesterol) HtlfF ^Tt I 

cinv i cntsfa ^ai 

^f< I ^5;sn c»w'apr '•itfe’Tti^fc’if 
matcfT ojfei c<r<ftwt nff fiftw cf, a fa'® 
(Gastro-intestine CIlV) ifttc^l- 

c»&a»! cntfi c^tt*ir»i5fc»if[ cscf 

fff^r^n fcv 

c*itff« c^<ri c«tif cf, 

Sf»15|tf «f I 

*ic^ ftfi ^1^1 c^, aft«f ( 

(c*il ) 

fff '«tnfflA'^41f» Prftf-cvtwi’^awf 

^na «tc«ri *i**fc# I ft^ntfrf*lWi 

«ftsii ftf cf, 

fJTiS «iTtfn® atatf ’liar 4t5iti 
sttaf.sR-caftwc’frfw ^*ftf w aatii 
Jijra c’fcai f[if ati^ ¥jtfB 

'®iTtr»i®'sfiia (ftiff wf<i*s( fff) ®r«tfi 

^^ift^f aftajtf w 'e fk 

'Sf^‘1 ^fia I ’i‘^< (ttfi 

c^«i 

1^C*ff CfCf I 

«?tcfl affftf fffff ‘fli c®, 

C3^^f r*ntr*ifft8|caf ^in 

(adf c?cf) fsifff I 
ca<rtis«i ^tfH «, cf'twkrw |t*i 
cnw |tc*ff fiintf 

15r^r« !(n*rji 

f«it mz% '«. 

c#f«r cttfi'® m (Choik) 

StfW (Ergo) C%fW CIW , fif 
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[Men-Schick >*i^^ 

Page (1932)3 I 

I 

n^tCf ( «*fsr—Yeast) 
niw ^ I 

C^tWC^s^arl 
c-(^ »rcsr 3i«fc« ?[w c^» 

fb'«i ^fc*i1 ^irti, ’f'tfl*! ‘*ift?1 cft^ 

Bile-acid ^1 =111 «r?l 

? cm =51 6f< ( ^<1 f?! ) '?»5-»lt5B 

*(« I fsff «.»rff^9rf?f efsftfi® 

^tntcs i 
c'sfafJ C'lii-sl^t 

•ttisii*i f^nir«?sn (100 arjti*i) 
?5[*l 2000 f*lfilint*fi fe*( 

(»l"^*f) 462 WlHf 5in»I 

610 ftf^afJfJI : 420 f^Purit*!, 

280 4=sn 'il’&ra i 

*511 c#tc9ii’^«t»nr ■»ff?*itil c5Ftc»it%fl»i- 
»i1»n fH<f^^*l «rat«f^i 
I 

C^fCeiC^lCSRI 

^*11 vTt»i 

c=5mji I'jtls 
«itir^f «arwii 

c^89i («iiv«ft£« 
163-170* C^^C<st® ) 

nt'eil 

loi* ^ir^i 

88'' c^t«®» 


« [ 2!H 3l ^Kil\ 

ffi^i ^141 *iifi 
cent (E. F. A) 

"fifww ‘•’fl 

i?tCf fTWtfl ^1 » 

CIPCI vUff 44*5* C^ll^C-ar® 

<I14\ <^®{6 fnc^tP»«1> «rtl 420’ c»lt^c<lf® I 
( ) «<4^ fSClS 

»BPDC?£^ («rfwc®irs?? f®*!) 

5[ni c^tnj If I ®ffi 

f«ii *f»!5i nftcflff® fcf I 

%91f (Seal) csm ftsftf f£«t 

( «iif®c‘itflt fcffe ftaitf ®1 cfc« 
ftcff, ®teff ^»(Cftn ft ^^wtfnn ff 

!(1 Cftc»f ®tfl W® ic«f 

ftc® I <49 ¥tf1 cm fCftt 

carts ^Jtfs «ijtr^® (E. F. A.) 

^^tsttns cflJisiCf c®tafj Bfss cwvi 

f14rrftc=is f«k 6tfff» fcfif ‘ss^ ftfws 
fsfir %t£f«l <45 c®t4 StiT 

f1 standard I «ltcn®t8 ftC4 
ftcitft® C«n-6f^4IS^ (Ferment¬ 

ed) Sjf Cf£® sMffs^ 2®fS ?t®1, 

ftc® 5ltff Slt^CJlS f® <^8318 *rtef 1 
Cf® I 4S f«®S 5tm«1 fltf 16% ?w 
(Combined) sr»; I ftftf 1 ^ftii >r£<r ’ICfT 
nftcitft® C»t1-fftf v»1 fC® 

ittlcStCSfC^TC^® Sftftc®*1 
(®tsc®) 'Sfs ftw c%n (Ifetitn '« 
•rrcfftftf) I c®t»is ^*r4tf til 

S|C» 1 IS fSt* fVl ^\ 9 ' 

^cti ^trT5 « fwii ttiH uttsfiti 





'« •rti’f v^rfcui 

f?w <w Wri ftlrstcafpitfe^ 

’•t c<5*f, cs^y ^m¥»i cm 

^»tf cMlm c^ fnut^i 4* 

32-35% tti- 

ciptr^wt^ts cmy 15-20% «i9tf c^»». 
«n 40-50% 3itiCf»f 36% 

(c"tnt^ ) I 

fif <ftr¥ Wr 

^tr»ff »rt*r ^tt?? 

j («^t sfri ntt^ c<f. 
•jiBvwfl si^rffiT ^fir^ ^j5»?tr?5 

▼t»i ’fcatsftft < catfHt’ra «if^i £»i^ 

*rtm (c*r^ »icv 5iwta ?) I 

^•rcw c^U avwl <*tJ 1 a«(i 

HI CH, c«t«fT C'SH-^fH ai ^l^tfawa 
^^•fdrfr*fa vi 

( ¥citHtfa H ), si^Hjatjn *ffl- 
Hprs ’fta«i'®f«n i»raj <*{5 i 
CH, 

( cm *9mK ¥f4 Htfi) •rflHtr*! cHi- 
sfa, rtfUl 5 |h ^mifWy H'lf 

•rt'st^v Htai, ^f^atastt 

c«rtj8HH^f^ (^ cwim^m 3*4% 
ailtf) 1%wa hihht ajai^ta ^twt*r, 
wtwfiiHi, afr^fnai «j^r« chch ^tcii 
• anwa w hthI Htilfif ajtattaa 

'Haan, a^«(*ra’^ai, HRpf? 
^rvi l«3tfl*^*rtw ajtfac® iht cHiHta i 

iwv-bsii 

Htm C9m amt squaicne-**? aas 

ai TjtfJ 

«m1%Wi 0rPrit^«a< «<aa<Hta»rfri ^ti 
<•1 Httff CIW f^tll tHtftH (f^HtW- 


nijtfH®) ^acf ^tiifl firi HHI 

I alma can ^n^ #ai 

at, ( Squalcnc-^f 

cw ^ HHtHa atoi- 

caRatfar, «rTtfnc«a 

>i"»t^'g' 'eapiaa 

(Derivatives) «iiaa C^a*ia< acai 

aRta i nnina 

(Hydrolysis «iaai lipase « R9It* 

ncaa icaja atai) fa'^ifnas ai i 
at? HH^Ttraa »raa ai ata ^ta acac*!ta 

wRRtai HHtcna 

s 

Hars *ftta ^aai aaa\« ? 5 «<fni« a«» «jat^ 
^laft« ntca m^ «il«tta ^^■^z^ av h^'Ihh 
fafa^ Vi I 

a«.'w at ^flasf C5wa 
vitlS fjrfaatt®HH?tf C,fl 

cw C,« hRh naatii, ^faaF 

'st’falHl Rcn^Fi fjrfHatlcsa <4^ 

^aF ^se aKt^n 

Hal V Hr? 36-37“ ^tnatii aarta 

cata—atfta c^H, fm nv\ Htara*! cie»i 

^ Hta HR1T*?1 nn atatcara 

m HtCHi aKta 40-50* HHa- 

f<« 5 Fa i?ttt®tcwcac^® cs*i atata 
ajaal Tm cai^a nfatntfai cm faf«t« nta 
HHHftsi 36-37“ C>lf%c<ltl® Htf^ CHHI 
fafsH aaf HiHtaa catar inttai *nr^ 
cHta CHta Htattata a^jpf® V hri «fHH 
naa CH aHan <aHtta nas# nra ca«af vn r 
oiifwi Rtsai ^fttaa 

atf. aiTi aw atai aantw i f^iRi Wfa^ 
36-37* c»i^4i:®a ca^ aii fa hWhi 
HWI lal CH.IalSfiRtHl fiw fHfHirttw 
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ww « wwtn [ 25-r 


wt?ri 36-37* 

‘<W *»wi 

'Star® §<.ntwcs»® -r^ 

tf»i1 ‘flt c^. 35-37* c»ii»6- 

C«i% c^sT ^ f® (36-37* c^^- 
c®:® c’fci ^c? ®t*iJimi ),>itc® 
cf?src*j «rcw« Jr*!® nc«j nt®i 

f^nc^ia ^1 ^ai f7 fsiEnr^f *r: (4<r^sFt« 
fwtsf) c^»r, ^t^t*i c®»i, Jl «ft®*li 

(Catalyst) 

^'Sl VI* *11 ’f»\*ir^®^ 3b*-37* C*lt^. 
*1^ dVftl I 41 «lf#*N «C»l^¥ « feicsil- 

() 5tr»j I 

45 c5 53!«»{f^ *rt«5i c«f»r, ^t5 

555 fe*fT5t5'«Pt5 f«^5 nff*l^4, 

'5Tfftl®5 fsrfi|5t^® 
ffl 'ewif '9 «ft^C»rl-'«W^f f«f55t^ 
45^ 55lf5<> t91C!ltE»l|¥ (E.F.A.) fjrfn5tl® I 
5»’r5 ftfaP5t5 3?E^ 5-10% t*lpiw 

C5951 5t5J®tl4¥ I 

C®t5 C®t5 ^t55t5t5 45>^1 45^ 

«t55»5t5f5 *t^f® ^5!® 551 f5WtC55 
^ 4r® ¥51 5C5Ct I 45¥:55 

^\*ft5W5 ¥C»1 C5 5f5 ♦ft«5l 5t5, ¥1 5B5 
¥51 «!¥* I 4^ 5¥155 *fir« 515111 Cm 
51 C¥W5 t5ai1^ ¥W¥ C5^ 

( 5¥5 45 ’’ cnt*&C 4 l® ) 5 f 5 c 5 S *tf 5 l¥ ¥51 


5[f I ¥tl¥ ftpfnr <5951 55 5r5l 

*rfi5tt5 5t5t5 C«5 I ¥C»l ¥1^51^ 

55115 C5 36-37’cin^C5®5»Rf5i( 5t951 551 
¥15 n1«51 5t5 4| 5¥C55 5ttcfC¥WtiJ« 
C¥r5l 45 f¥5 ’15C¥| '55C551 45* 

»r*^STf5s^5 6f5 ( 55"nf¥ ) ^*fft5 
¥51 ^C5 ¥1^¥, ¥¥9f5 ¥C5 ¥W¥5tf5 I 
45¥t55 S^nt*R ¥(5515 ¥51 I 

¥tit5h¥r5^¥ ¥Jlf5® ¥¥¥^1 ¥tC5 45^ 
unsaponiaable-45 f5¥n5 ¥1:9 ^*1155 
5t$f^ 591 5t5 I 

^«f¥f55t4tc«f ^Ga¥l& <*1^15 

5f¥« ¥ll¥ ¥55l5"t (2Un ¥[1^155 
1950) 55-»rf^5 545f5sijr 36* C^^zm C5C¥ 
37* C»lf%C4rC« 5t51 5t5J¥t555 ( 45^ ¥f¥¥5 
^¥*f5l¥ 5tW5 ¥E» 31* C*li»i>C-Sl® ), 5l¥5- 
C¥C1 ^*15 55«»tf¥5 ¥lf5¥M^ ( ¥f555C55 
’!fr55t5 ¥t¥ ) 36-37* C^^Zm ( 51 ¥15 
C5^) ¥H5t«1 5t¥l 55 1 f55^ 55JIC5 

5t55t5 mZV f5¥^ fe««ntT55t5^55 41* C¥i%- 
CJT® n5Rf5^ 55'nf® 515515 ¥5ri C59I1 
551 

5^"^f®5 fell® f^5tC< 5I6 ^ ¥5¥tC55 
4r¥i5 ^¥rrn¥ ¥ii 51 * 5 -w® 5141 
Wf5S|f5 f555l¥li5 31* C5f*&i:5® («5*t5 
5!l®«r5t*r WtiniBt^® ¥551® C5451 55 ) 
5151. ¥tr¥ 5¥^f¥5 5l¥^»1I 5f^¥ 515 455 
C5^ 5C¥ f5Wl5i (Absorbtioo) ¥¥¥ 

31* €¥f%C4lC¥5 5Hl9tC5W¥5 5¥ 
¥E5 C5951 ^f5¥ ) i 5l5ft5 5551— 

f5t«ttfW f¥5 51 Bllpreitl C¥5 ¥ff5f 5W1 

5V¥11 ( *lfl¥t5f1¥¥tl¥ 10% )» 

5lriE.F.A. ¥f 5fti ^155 455 55"»1f^ 
C^Hf 5C5 I 41¥5 ¥554 { 
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36»37* 31” 

sipiiCT ) '^Jtfjf® oqu '®’l flf?'® f<HtI 

(^tf f^*1 '■ifc’T I 
5?tf 5?1 ) :*It3[tl ?K *tt£^ I 45’ ’Bi^^tSRS S S|ilJ'«t5|535r 


|^55l^-7f»^f 


*tf%'8J^ 
csdt^fl nt^« 

^5r?»?Tt5fS ’I'tcar 

C^Z% *ttcil 5|1—C»f^ ^tff HVStcl 

s?tsn ^31^1 I 

^15N «(lt'3 C¥t^t4ta 

fs. f®^it^3 fHsit^ 

5rr^4‘n i «rti <4^ ^vi 

nft’Fts nfl cw<n c«rcw C4» ^ 

^t«ti frw 'itc»r9 *i« 4¥4^tii ?fai*i 

UTi «t cnc® *ft«( nt£'4, 

c^»5t« '^4^1 c’sf ^fc*r 

5nt6r»n fw ^t^ nt£« c»T »r^ 

"^rcsf ^ >Tf*t ?f«*? ’^t'T *itntCTj *ftcfl I 
4| yf®H «?t»T “t® « *15*1 

fC« ntw 4^^ WKm 
<ro[t«FJft!t^ti\ c^vs ntH i 

^Pi ^1 

fetirfs ^-»ttc«w'sstfl 

ftivw 

citfe cit^ {^«1 ’fw ^ 4t^Tf ^ 

Uis m tfc^ 2*5 i ^ 

nfii Ititwj 

TO! CTW ’Ttw CVttWI I 

6 


^ f*i^® ^ntirta[ ^1 *rt^ «t^tw 

*ftH r?t»it <ii=![i ¥^fapi:^9 ^tcil 
srr^fji^ sfCH -t«' ^Z9 *iti i 

^z% c»Ht^t? < 51 ^ 41 ^ir? 
of « 44t4C4f UK ^51 

C4C^ ^ItW I ^■^ V44t5 n# <4^ aT4 

cT<rr® ^4 4trn4 4| 

4W 441 frw iS?i «fc^»t 
4F?IC^ ntw I fTOt'® 

4t»r C«{te41 4tl I 4^ '4[r«44 t*f¥m4 
-r^f «lt4rnK 4F«4ti '4'4«1 «?tct 4t*l 41 
4144 C44t4 41 4T4ft4 4^41 

C4C® ntC4 I 

4W4I3J5 ^ W 

4WCIE «rr^t^ *it^»i »f^4 . 4flB 
fiff44t^ 44^ <4^ Sitlc»14S C4^ *1^4, 1203 
4t^4 44fB ?tf4C44 *tt«4l C’RI? I 
9f^jr §4ff4 »r<4tc« «rM4i 
f5lf44 «fflf^4C«f4 1FC4 «?l ft4fi|»1 1 «f« 
47 41C44 4C4T <4^ «f44 1971 »rlT»!l 
c4c¥ 4[c%r44 *itc’r4 mnj r!f44l« 

»I4C^« «4r»rf^*l 1 ^44 t|pt4t '9 4irW4 

4t4T 414414 ft*! 3 Cf tl5 50 *14* 4ftW I 
4jt*ffgtntC44 '6C4lcf Mft® C4ijt¥ 414- 
41^4 120 <4f®« £4^14 '•rftt^t4 
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f^raif^iil t«^ »f5r ^<11 ’r^<af?r a^t^sr i 
*rt«fi «rr^ Jratc? 

cfl®t» c«f«*i ^cflcfsr i 

•<1^ sfJis iiw’i’jii 

31 f»! «ff%ai«f9t1^ 

«f«j *fc^c^ I >5? -arc?? fif '« 
i3f«?® ?c? c^ sr*® <jf5r?^c^ f¥c? 
-«c*rt?, c’r^Pra ’i^^’r-arc?? ^i^c?? 
':59ic?c*i «rp5?i) ?c? c? »r^»i ?f% «c»TC», 
c'lsf^c’? «rtsf»f c?^ n< nf?5?*r(.3??:'« ?cic? i 
It? 5Sftiy c^rc’lcf f^i^i i ’i?c«? 

f??? f?Bt?-f?r«!53n 
?c? f?f%f 

»?c^ nr?c?? i tf^*ic?i c?®t? 's 
? jrrtf^? ?citii I 

«cy «it«f ?rf«? ’Tt?tc?T ?n 

ft«tw 5it^»r ^c? c<iw'^ «aff5 ctt^ *iHr?? 
»1W!1 '6 ^t? *llSf ^t?t? ?C»I f?C^ •}tC?if I 

^n-afc?? ’Ti^tc?!' 

X’f ^tcf c'fc^ ?w»r<ar? >r"»{£^ ^«ifj 
c? cbIi ^ctf « i?ct?, c»r^ 

n¥»! Vt'lT? STC?' C<fC¥ C?^tC?? 

=»rtftc?i 's«ii»i ?5 ci»itc50 ?c? i 

¥C35f, ^*l=lt\5rf «ltC91t- 


F5it? ^c»r »r«R « >i'^c# c?^rtci? 

’rt?tc?T ^t<tt<r ¥11 

?t? 4?^ f?st?’f?t?W1 Cf?t« w 
?r?i ^tsi*ff^c?? f?wt4\ii ?c*r5r cf» 

^t?i >rt?tc?j ??rc*i? *rt?t^' 

♦ 1 ^®, fe*r«Tvi'« «i^c?? «rt? wTf 

?ntfsn ’«itc*tffl’?t? 
f?atsr 'e sift’FH 
feciitc’r^ fxm I 

C^CV Wf^*! *f^a| «rtf 100 

'®^rtff ^r^-aff 

^f5r^? f^c«F? w fV|fei 

?1c? VC? I 4f {5 f^?? 

r ^jPr^r? fafCR? 37 

c?*ft m ^tc?f I 36 sf:?i f5rajt^?i 

Jiw»re*rc?? «rt? *l?i fwife c?w cntftfsi 
4?^ Itc?? fewisl « afqgt?'®! 3T"HC# 

>rw ¥c?c?^ I 

<4^ 5f?»f K5^j c*«rt¥ srtJTt ?t? c?, 

^•r«T^i '« mftv nt?tc^? g?,ff ^trr 
?J?«rt5r ?n *ittc95?'« ¥*fi »rijara 
4C?f?tc? ^»rc?«^ ft? ^5t? v?r»r 
nc^liip >« ’itcsi? ?car -«! ?frfifftfl 
cffc^ nt'®?! ?t? I 





^tC’t® f^'Twa CS'CaS 

c’rtCT'trtt?* fen? c^rt? 

CT'e?i I ffi nf!stf?f^tc?fe n^n 

W?t5T?*ft '« f«?I?Cff siC^T ^*1 nt’fl f?f55! 
ftn ni ?i ?Tn?l^? ncn* n^n 
f?c*l?ic¥ n’sf^s VC? cw«?t« '5rn®? f^n i 
f4i ^ttsfCf? f*rcn ^n?t?-f?®tcnfl 
feff^ nc^ci I n’«f5t'« 

nc??Tr? *it?jc? 4tcn 'at*t?t^ 

f^<f ^«i fii ^tc’f I ntfet®R^rn -, c*nf- 

-nffs ?ajntf5 

??cn9 n^rK nt’ft’iti? ?i 

'^fsf «?«j ^c?cif I 'i? ’Ten '»rn?r?t 
f^<Cf? ^t«f ai^^■l: 

«t^'f'n fec^cf I 

^nst?-f?wtcsn nne^ ^itcnte^ii 
enw »icn ?tnc^ ^c? cn, »inst? n^'ri 
f??CT n’vfw^ I ?t 

??n?ii?n nmsi ?i nt? nt^tc^tr wm?!? ^ai 
?i cn nn« ^n?tt?? nin n^f«^« 
?jfv '"?<!«' cn ?!!%* «in?t? ^c«cw 
fen? ?Tn?t? I'll wi.i 
'nmti?? cncai <Jife ^natc?? nt«ft 
m trffeCT nrt=f «rn- 

?tws nsv w cnfi hwrfn^ 

n?iffec'® ?»n?t?l ^?iniTc*i? \n vni 
^v^ f«rci cn^ 

'®rtti ?»ii fnt? fern? I n??^ 

^tcnt5?ti cfr?n ntc?, «?fe 


in^^ «riit«r nt«?i w ?? cn. 'stc^ 
n’sK n^ai c^f^s nc?F, «i cn 

c?t^ 5?i c?5T, ^ ni i 

'8jy*i?irw? -nn? '« 4f?tn 
f?jr? ?c9ii—'«rn?t?n^3Fi’? n^’s ?-«c^ 
ni ?i c?i:^? ca^t^ Pen^r -ai^cni 
^tn (c?*iJj—Ti ntt^ia), nt«?i 

^natnt?' cnut?f ?i ^t? c’ftn «f^n i 
'nn?tft*?tr?^ ntrsf^fei ^ni ?i ^Wni 
^®t? ®tn, 'nnat?^? a*®®, ?i 

«jn?t??Ftcn c^t^i^tc? ’pf?® ?r?cf, mn- 
?t'Q?i f^ntcafe c^n ?i 4fnffi g*i "n^rai ent? 
»rvn? ¥?! « ncaa^rinrc? 

fen^^«tc? f?i:«?*i n?i i ‘at facsrai 
5?« nft^ ntatan®: n,!nn ncaaitntc? i 
cntci'ftai c%i^ c? n? ^ai n^<ai? 

f*ir? ^rtrn^T, *iin? 

ncaantntia? fawr^ai—fVistc? '■inat? 
n^afe® n€*«r?«rw? ai^? w 

«in?tc?? nM# ff, ’"fnatwa few f% 
r^n—=?«*( I 'flfe feewtm 
ncii?if?«ic!?? n^ta^t's 'srai -a?! m ntc¥ i 
n? faat^tai nc?a*ftr? acn nn- 
?t^ P<<a «i>tc^ n*ftv ft? ntcf n i 
«tt<i ??c^? ffeffec® ’sinata fataRi 
¥?t« ncaaitnfca? mmn 
«ca spni ac? atnc® ^c? ca, 
«in?t<'tnwtc?? m ca^ fa:^ ^af^i ’StI 
nt^n nenantnt??? nw •ann® 

9ft?nT nfs nm n i' ffi fetl 
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c«ittfe^ siw ^nri w 
^ ’ll 

C’l'® =?1 ^1 c’tw 
Jim, afJi« «jr<f!i ^^5511 

cn ’ll 

fens m«rT «i«y'®*i ?[t«, 

ni ^1 '81® C-¥tJI 'ai^I-l? ^1 

itni »i^ *its? 

S11 f^g ^tc^i, f^c"i^ 

jf»i« '?rtii% ^1*1 '<it*r 

^tc¥ I ^tc’ia nftsitf stfutw 

^®JtPr ^na 

®ca *fti:a. f%f ffg 

HI f®g ^\^ «ic®T^ «inata1a^ m <ttt^ 1 
HtcHa Jirw H'jtlB ’HJtfn®, 

CHtfsatH « 

•ifetftitH cytatl® «f*nta aracH *f?liaa f®®a 
cHcaF cafaia 1 hIihh hw "AHH 
*|irt< ^natcaa HtajH.cHHH—c^tai |®nfifa 
Htta caifn ata 1 atcaa ai^a «?^*r ai*^- 
^ca C5rc9i« Jia nTt«f <8?^^ atcf 
•aa^ ifliaa aktai faca^ atataf®: 'einat^tc^ 
nat^ aai a^a m i 

atatan®: f%H aa^a nair^r® atc®a 
ttn aaj m ^tc^f i ’laific'® 
\tim ^t*i *ttata ’istaj Sflant^^c® 

Hif^a '^tiniif®a ^^ttal ^a i «#Jfa Jf^aj 
®taitt«f»! ai^tl c^tai, fav*i •^asjtff, (Fata 
c^fa»i. aa®i ai aitHt^ita *i1?n, artataita fi® 
caatw ai ata fe*fa aq^ata afai acitf. 
®ta iala ai catata f ai*tatcaa 
«i®f®a ^•la »aaa niBtaj sfta’ti fa^a 
fiai aqtiatfscHi aH ca »ra 

^a *fat< atiaa Hear caa ^eaaiteH, cH^fn 

8at?atf»H cHtai area »aa^ gte®a ittn Htn 


azisa caata caata '«iii 
aaif«a i^m »a^—•rta a^ 

APiacta^i a«¥ atft ®aata ^ 
ait»itf®ata cyrai^®, ^itfa®. 

'BOtHta '8 H'5^ at^t5ti2Ftfa¥ «iTtfHt®a 
araata ®ai aw atca 1 fa®*ta 
Bfjjfiif autfjf® at 'HHjaata c)?lftait^c®a 
«fta*i-»ta[f®a Jitattai ate®a atH nfa*^^ 
aai aw ate® I f®a aaa *faf® 

acHi 5% fnHsta Ht^ctc^a araa H«taj 
«ftaHf®fac® c^ ®ai 1 f»rH®ta at^clc^a 
nca atatafa® fif^ata c®tati®. Htae®^, 

« ®rifs '®rtfHc®a ^a®ta 

aawa 8 taic®*t ac® 1 *<1^ «ra:c®ac® 

facaa <11® raaftataa ( att® ate® ^aattH- 
f®at?®. nr^catartfa® «(itfH®, fnfar®*, 
at^c5fi5^cHtH ^'CHtfeata Hjt^fc^e^a ^^ia 
awa) atfll ai ®c&i-c®fsfitH fa^taa- 
a®f®c® laartfa® ®ai aw att®i ® 1 a 
®CH ®tcHi caata atc®a ata '«ii 1 
cal atcaa afa '•taata^ aatHpaacaa we® 
5ta atai aa 1 'aaitaja® aaf®t® atc®a 
ata aa ataral aca ai a^®, cat^l ai 
w^ca at«ai cac® atc®a ata 

^ac® caea ®aH® ®aa« ‘•ar aPffi 
atatai cH«ai aw ate® 1 

^aata aatapaawi c®t® atc®a ata 
faf^ facaw ajaata ®ai aw ate® 1 
®ta ®taa «tc®T®IB atawa ate®a ata aqaeai 
atc®a ata cac® a®a 1 ^afa® fa® cae® ®® 
a®caacaac® aea«-'«aH f®, aa^ aea« 
®tiaa atc®a atcaa aeay hart^ar caat ata 1 
' 9 ^®tl HI, c®tH 4 ®aR atawa ate®a ata 
^tf^r ^afiar®® ate® I atcaa atcaa 
«ff® ^iiHWfl awT ata iraata^ 
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vf%, t^tf? 

«<{j ntwii I >ftir c’^ »nw 

n»rt< ^t{>r, nr^*[ti « «fFr« 
f^nrt*r w mj nt«ii 

*i< vtfc'r ^tc^?f ^tn «f*rflt«r-f’i5itcsf 
'swi< ntH |5 «rtc^ I 

<t*f, m ^1 driN iftn, ’ptiij? 

»f!Tt^¥9c‘r f^cnsf i 
iEt*r »iw 

a c^t*T nc’F 

«i I *rf^t?*r«: f®an ^ 

’^tl5ti> sn ?Ft?i ^mi *n 
]jfw ^cw? c*i£^c^ ntt?5 ^rn 
I nttw JTfita <81^ nitficns Ifc5 
«Ni I tj^sim 

Bfts^ ntc« l?Tr*f'4 'ajtff® 'Q 
f^C^f^f ^{5 Igtcnfl 

^'9 hil, «t?-T, 

m, "it?l'f5^ c^fsr f «> «{t:«t fV5?1— 
^«itff xtafi ^313hi, 31 «i*r3t?t3 

^£3311 3£3fe 3f£? I 

^-IfJf i8ft*(t3^ ®t3 

« ®^3 cltc&3 

iitn fSrn ^ 1133*11 ^fai 1971 

3t£^3 3ft5Wt3\ ^itc’T ’iflai nfaift3 
fe*rs c?ir3 3t«!n igrcns »it?t£3T 

<£3f C33 3far® 

I 8?3« Olt ^33® «icn^ff® I 

3Jtnf®tC3 3J3ft3 ^33t?t ^fl'« 

»i«3ii «rart«fsi 1 »i^3jt3 

3lH3'®t3 «PC» It®, m, 31 dl£®« itn 31 
®tC33 33(1 *r^W*l. 3Wl, cat^ f3®t3 «1^f^3 
^V9 ®fn®®tC33 ntftir CT'Sfl IW 3tc® ( 


•<I3t3 <133 mh f3f3£3« f3£3 

3lt£3l^3t 3f?£3|, C3^ «Tt*ft®5®£® 3«f3J 

3£51 '8rfs|tc?3 3t331 I Vf% ^*(313 
331133 C3'£3 «lit 33®3 «r3»ft3 «rnf33l3! 
<31 33r® ^311 8|3«t3t «I?J33t£33 

^£^ f^£S3^3 ^31 3t3f«3®: 3^'^| 331 

13 «lf33 C3£3 ! '5(35t?t3 C3£3“3l«31 
C3t^. 3Rft3, ^Sl 8J331 ^lt3 3K C3£3 31 
'«l1^t« 3jf^3 :^3 '« Q C3£31 <3^ ^31 
f3£3 f3Mt-?l3l 3£33lt’t1r3 3t3l3f33 
3£33 I C3t f3£a3£33 fwf®£® 8?*r?lt^5 
3pf5, 3t33t£33 «r3^r« t®Jtf3 
f33£3 ^f3f%l 3t3l1 331 3f3, 31 8(3313^ 
'«rS33it£3 3£3l 3|t3^1 3rC3 I 

1960 3t£3 •3®3>f '^3 3t3f '3^ 3lfvt3f 
«1*r333 3^£3 |®J1 ^31 |S[ f3rS3 3(3 
33il3 C3£3 C®^t£3f ®3C3® 3tC3 

3jfec3f 3fC3 J 'ar^^3 c3f^ 2900 
ff£3tf3&f3 ^C3 C3ftC33^C3^ nt®t3l «lt^3f 
3^31 13 I «IW C3t3 ^3t3 31 nt®3t3 

^33t3-f3a8t^3l 3tfl3 ^13(3 %£? |3t 
3^<S1| ¥C33 <33^ f3£a3l ®£3 C331 313 
£3, 421 333 ?31 £3^ iiflftS 3C3C3[, 3t3 
3£3T «l^3£33 ^3T3 «(333 1 <3^ 

C3£^ Itr*!*} C®T£3£^3 ^33t3 33£3i f3f®® 
13 I 

<33t3 8?t£9lt33l ®81 313^ 3®* 3lt3»t3 

V311 313133®: 37f^-3f333 f3<f3C33 
3®* *13^3*1 3^31 |t3 3t£¥ I ®C3 3®* 

¥3t¥3 C^E’f tfS3t5Cf3 CW3 C3f®3tP3F 
«l3l£33 C3‘C« ^f3ff3 f3f%® |®31 3t3 I 
»rt3t31®: C3 3®* •tt«3t 3t5, ®1 

f3£a33 =f£:3 <sri« 31V3 ar^n f3<3 3F31 |C3 
atcf i 3ta(C33 3w an® arj:n ¥3i 
f£3t|—<3. f3, « (Gr, A,B, 
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«il^ '• fiwtn 


AB,0),{ c*r^i c’T, 

'iL’t ’itsi <<1 <arj:nfl ««« 

«ftcf, 4^i5f c^r c^Ft^r ^ts’r 

ntnn 

=?ii ff« mi ^tT 

cn, «r35?r «5f *f si?f, 

*rtcfi mw c^f«=»t54f 
•5f*rt*i m 'qw'i 

f^« If^at54f f*r^ c^tzw na^ipta 

■^‘91 C5il 1 »r*)t59‘falls 

C5ts T*\^ f5i<cas i^iar sv *ra1^ta 

'©s's «ri 5 is^ ca^lt i 5 i«ti*fs ai^s <ir n ff'Sl 

=«1 sit'll sptiata «isfsfi=ia si's*? ar^cns >11^ 
; 'Bisft^ sit^ts «Ji'Stws 5fa*? 

<ir.*f sfs ^9^ ?s, 'SIS fn^ts si'ssa .sr n 
a caFm 151^ ntcsi sff s^tiss 

SI'S*? *3tf.*r ^ 51 ‘fls* st'sfg ac^s <sr*t 

4 ffS ff, 'SIS pfsta si^ 

^ 5ia| I <«im;s« a<3« n^lflFta 

s^-im ^f^stB^ csf^st5¥ f5»rtist 

W'lfi csss—c^ts^ s"^fs sfs CSFtS« 
fs^CT fscafisa SIS sfias «is^ s(s 
fs«l5a acw «3T rna sc«r cs^ s"srsa 
^tiata^ ai'S'a ar^is fss si stis, ^is 
cs^ st^ stfa«F 5Fia cs«ai stai fssr 
sfs fi^fga siva<5r^i*ta sis'tfiss c^FtS'S 
^ssisa ac^a ai^ina fss sti^, 'stsis 
f*I^iB cs 'Stcsa^~<sa^Sl Isle's sfca ssi 
stasi I 'SIS 'im atstafs? s^f«cs 
ai^a sk, ^ststsfs-fa '« swtata sist 
sta (^af-ffer fs<a aFai faca sisssi B»iif, 
sta sw saisi ass nH^rti^e Ifsstss sfstS 
fastis (srsi sFai s^s sis i 

awa ss fafsa tm fs^ts ainats\ 


t25is4,3f 

^st^ssfaisa csfcs ^ts ws»i ¥ia 

'■Tti^i ststats: ^nat^t si sta «rfs 
«»*rats sfai Wf—'sta cntsti^ 'S’is 
^«fs fs^tisa ?t»r CWS 1 sta i ^«fs fs<tcsa 
«iff« sa^^ta mw estates '^laFttsI <«s^ 
sirtf^ats ^stca sfa?ta sra ^ts^t'stiatw^ 
^testa csw sai»i s't*ri'?a cs ss9 ^tasta 
^«rs fs<ts cFic’t aiaif, cs nsv wtanta 
stfsffsi SI 5jcais'»t c?si sta I «ifs<is 
st»i fata fet^s ¥ai sa '« nca 
fsrtsstis *r?ts‘l sfai sea stis^i stsi 
satsa 'tm fs^tisa stn cntstcaF c*inr 
Stye'S ntca, «inata-fsotcs tsisa 
SCSI s^ttss'i '©aFs^'i' aw seminal fluid I 
ststass; CS^S ^C'sarsta nsa vsl seminal 
fluid-;aa “SFaS 5 a I ^S3t^ cs\s sinatis Tm 

CS^tS srf^a 'S^^tes seminal fluid C^ICS 

stis I csk ^nats ^t^t'® ststas csk 
fs»icsa ass'® <a^ is^tisa s^as 5i« *ft£a i 
'5t^ scsrssrtsfs sjfea «iai^tis ^^ttsa 
ft? *ft'«ai esw^ sta «rsats ss« ftf-as 
S'sai sta SI I SIS cs ass C5ts ft? si 
*tt«ai csc®i fs:sisrc 5 stc? sfsjtafs (.s«ai 
ai»{ I «isss csss as* *fa*ts'ta cs»ita 
cssfs ^afs fs^tesa s^^ta cvcis Ifi- 
staifa caca csfssftf srcn?taf» 

s?a*3(< I 

mat^t ^ajssitcsa c?car aisa saff^s 
^rs'stfK I ststans: ^tffaastis stt 
*snats «i«ssitcsa c?is (csss—cst^a 
?^&si Isitft) 'sisa ssa ansa st 5 tsr 
cs'«at sea stif i i%5 ^rtis spi stes 
'SsIS ncsial saa saina stw St^atsi 
nn^ftai I ^^kta *ta nt^^i ntftiia sta i 
as stsf^a stca s^sr» sfiar ai»a 
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^t9 Ttif *rlK 

«r»f fspi# 5t^5 Ft»jw 

cif«t^ »PRfii JTNtsT^; 

nt'«Ti itc«ii »Tc«r ^9ii5ri ^rs 

CW^ 15^1 ^*>1 ^9i5?t3 aRsr 

C5tW5 ^*r?r «jt3t<if5 ^asf 
» ^■hii «ic¥ ®qrf»ici cn^c^rf^^ta 
iiiw «rm «a«r-?*f^r 

¥mi «rt« 

^?af’1' 9?, «tC9a 
«jf«* 9»ii 9t9 9trvi '«^ •raffia ^^raat 
fOT1, afr ^*fatcaa na ^rt^ia^ a^ra 
^1 9ca t?cai at. aai 

ata; i afTtf5ir^tf5ata 'flalB tstatf^a 
JTi:flr irt^f^ca^ 5it®ata aj« a^ 

^ai 5t^l8 aai nv? vaa^ aj^ata- 

fawt^ai v:a ^si %aRi 

ataia ^fa^f afac^s ^i-sfa i 

•naa «tK 9C»il 1 : 9 , ?fS ac«a aif^f'sta 
»Tt9tni ’rf^t’9 ’rat'^ ^ai fast:? ata 
artta ? »«a^ caWtal^a fana •aaiS ar®a 
<9a aia^ iflal afti»f ^1 
'<ia1ta^ 5tt;^r» c?«ai ara atrv i ^ast^ai 
»rat?ta natata 9 ^ «?^i5 

§*ftra I ^tcwa ac«, faf^a 
anjf ^ntata at*?'® ar«a a^faaiai^l 
ai impurity faf^a aaraa ara 1 
aaftaiawt aiNiata sraa ai ?rt^aiaata 
aaata naj ajt 5 ca! •ftca I ftfsaa^ f^wrai 
▼ca »a^ arfaaiai'®ta nfaati fa<a a^ai an 
atnF «aa a^fa'witata nraata cata^ m ata, 
%\ aqf^ f^t I 

faf^ aawa afaitaa ^wtfaa arttaatf^ 
aaata wt» aafaa nm cacat 
%tiaa nif^ am ^nca 1 afttlaa atm 


faan «r^is ^j% atara 1 a^fHa 
faafjjaa faFftaa cvm a'^tca aptfaf^a 
atamtraa atatar csrsai aii ««ft'?t 
’jfa^a faf%i ^tata faaj's cam a^fafaa 
fa aacaa nfaa^a aa» ^1 fan anaai aca 
aa atata aca a^acatar aafS fSraa ai 
atacatnfl csfei sacw 1 astat^ ant^1%, 
nta, atafra ^aa ai fiffss am aar* 
lafaa fa ay, fflci 

acyyfi p*ica 1 Wtifaatcy faaa aafafa 
caca tj5 a^f^fa aat a^atc^^ a«a 
acycai ^ 

sifsil aana afaa '« atai^acaia 
ayyfy (salats: ca«fa 
ate® caal aa ) aits^ata ^a®tfia aifac® 
ataar « atfa aftai a«) a^l atPl 
^aata® waa^ ^tai fif^a aana atfai 
batata ®t9t?i «ttaf®a atan 

^cfl y^n a»in9 aca atfaa batata 
afy^if®® 991 hwtfaa a-aVn atatcar 
atfaa batata fa<9 aca a ®t9afli’^a 
a^tai aca at^atf® nvvs atai atai 
<9^ ^cac» ca atatafaa aaK ajaata aai 
aca atca, ®tc® atca '"lartfaa «?itfa®, 
arrtfa®, 9ttc®tc3Ftfta «9fa®, ata> 
fa^faa^jrt^®, at^fta aitfa®. atafa^ata 
aitfr®, fiscal, cjFtfaa 'satsta « arrtcai- 
faata aal^ fa«r«t 1 aa a^'arf aca atfaa fa 
aacia afaa'^a 9a, ®i aar aca ®ta batata 
'« ^atatcaa afta^a aam atai atai 
at^^faa aaf®c® aa« al afaa-^a cataata 
aca art^tatntca^ atcata at^tar few® 
at|«faca catata catat'9 araa aai an 
atca I 

aitm aa^ afam an 
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1940 ntC^I 

’icfa ^tr¥ '*?t5 

'Si fVfInf c>r«?i I 
f^c»(5ic*i c»r«fj cn»T —cn 

^tfsic^, ^1 1950 5fii»i?i *i?r, >1^ 

^1 mm 1943 >ItCi!3 

»iti?t bsfik 

^csc? 1958 >IU»H «tfll W 

<rt?lfett 'fH I 

9rr^ c^iaf 

■« til'll ’tksf? C5('e®l 

I I 

«tl >it*«r?«taFsr ’Tjfipa 
Jil^tcai «tC4f 3TJit^ a^al i ’i^tf^ 

^atc«fT ‘«^}5 J(tif»ita arf^a 

cm ftc^a ftn 

«i5fii^) fijntn ’vaata 

'"itt’T faaa «rfncaatta 

«fcat8r5f mm i 

«}fafa'sta laf«a m^ ai t*ft- 
f^f's atsitaa *ifasa 
f2i<a vai a^sftw acacii ntatai 
a^jt^tC'Sa cm^ aan f^^lat^ra ww ^ratjgfl 
^^-ifai-ia *fa^«Fi a^ai j^ca '(f'fTafi 
?i^^ta atsftaa m«a caatc^r ajt*far- 
vtca a[f5 cm c»lif, c^ cm cftaa l^ta 

(Femur) atc?a *la1«pi vta aa’i 

fsiataa ^ai m atr^fi ^tut^i ^wtw 
•ifasa al ajf^ >i3iivatac*n m 
at^Wf apiatl^a *<ii-aftia atatcar afa 
n*\fa^ta^ atai cata afaa mw 
ipiai aai an ^\m t 

<raf eaa a^aatf 'atia ^a^ cwntifiirw 

^nat^^ ta4a, wtfaatfs aaata mw 


ca aav ajaai <alaa ^ai m atc’f. 
cjf aacai feataaa caai vi^f ^lafafain 1;ta 
•i\^m nn^ffav a^n ^a 

a-ata laai?! $fna f%®a afan caia- 
faraai astaaa ca^ caa catara aL%ca 
cacaa i «raata alB« aata «ffa f«a ata 
att? a^atsnF ifaa atat?F at^ ata i 
faa ca^ al^aa afiata ^ faa ca, 
^tca atatafaf aifsca? faisiaa a^ai a«a 
faa ai \ caa at^c’f c^sififa aca- 
fata fa<« af«a 4rffs at^ata ft^- 
‘^fna atatiaj m afaa atin 

^itpffaca^a aaita atai an faf^afan 

af^a aca ®j?Jiffatc¥ acaa 

’vn laa* fa^a 'a/tf^c^ana ataltar 
^ta atc^ aitc^na a^ta ata « 
c^a^ta m i 

anv a^a «itca ajfe 
«riiar«5tfaf ica^ ffta cacacii aca 
atfl a'ca. ata ak ©tafe^aa «i^af<nt^ i 
c'®a%a aFtfna at^tcar aa^a'i fta 
c?ai caa ca, atata ifa^i «fthf^atfaa 
'gjaa ata's a'pfei «it^faa ^tiaa; «r«fK 
aa^ ajtata^t^ ^aa^l hwtfaa atat i 

aa faa aata ^aasifaf aif®c« ’aaata 
fa<a-faa»ta §af% anni «it 5 fa¥ 
fantcaa cmta »aa: aci ^ki i 

«ca »aaa'e acaaai san oia^ af «aj 
aata ^tata f^a ainn i aw 
ai—cafaa cala aa wta t5 in *«» 

^^tta ai fan« <ttatt(caia faiit%1 
acaaatatta aca^ 'ttcaa aiatf® % >rtif- 
aaita fan naWt aca «iaatatw fat%i^ 
aftn to *rtaiaa i 



< 1 ^ 
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^3^3 mift 8 ^gtir m'^n 





f^f%»it^ Msif^Ts 
■sii^t^{»t’?ts^C’¥ '^^'1'« M^iic®fii >!'^^a[ r.>’ 

Smu '«{5!wwif ^w«5 ^pitf^ic’PTf^^it^ ^farsfc*^*! c5^c^ 
c'^^iapn^p c&?i £j^t% 1 ‘ijc's llf5 ^n®T^^' *is. '^Kf^-. 

s 

^t^ftr 1973 nt^«f5nit?r-i2 st-p:^ «i9^ fn^ 




^ Mwa '«5R 

'esfR? ^<(1 ^5!^t5 'Sftt^t ?t^1 ct»T, 

*'ew5t' ^5T 3?j?i?t?r I *!^=T ^?rl ’'Itsp. 

iij?P a1 c»tt5l f’sfv 'jjsTt? 'Q^^ ^?il c^n—??r f^wtsJiN i ‘IP |f^1 

5if^ Slew ?jt«9i ^t5, wA c^f^rt ^tc^ C’T^ftc^R '«W5J 

f%C«TtSIltsi ?r9 CTO I iPC5Tt?t?l iStn =11 TO«'GH 

'€^j? C^t’T c^=t—-fll <2j»g 5l!=1 ^TTO ^tc?r I tfl^ ^^53 ^C»11—C»?t5t?r 

f^»T ^'«f=l ^1? C*l %!! 

fet=i^l «rt?f m «*! c^i^ \ ^tTOt ffC8iT.2ritc=ia 
^c? la^ f^pc^it^ntsf cMCf I ^z^ ^51 *it^, ^ c^iTi^tir «t^ 

«a^f?C5p C3c^ inm c’l^, «w=r 

f^ f^'i^iT-stjt^f \ ^=5t?f ^ »ifw Sfc? Rci? 

^<fi ?rra, w c?'«fi *itc^—»ii.'^?:3i '6^=1 f^c’^t'Stit^t ^Tc? I 

’sit^Til =iW «t»!f ^t^C® 'a’«f={ ? 01^ 'S^l^sr^l 

«F^i^ ?C811—ii?:^:3ie frr,?? ^=1 ?FCTO, !?t=i 

^z^ *tts3[tl^ ^rr^iF ?c?i c^cf i c’lT^l ^tc^, fefv ^tsr c^U 

c^ fet=i I <^if®*ft?!t?r 

TO c^ ^^11 J 

^51 ^c< 'sicsi ^ ^6^=1 ^fsi I ^sf^, "sertfl 'e«f=i §t:??i 'ewif— 

vn^ ^««rT«fn va^^ "^tsc*! =1?—f=i^'9t®tc^ ^it 

viTv ^jr I m ^iir, ^1 '5itc^tP=« 

cac^ ’itcii» 

«r^ca^ <f?ri ^it^, ^?j i mt^n m 

'situin ^r^’ffmir »it5Tcaj fsifir 5p?t« c^1 «it«( c^tai ^if^matt 

^1*itz^^ =!f! ^ «itTO ^c»i ‘a^^ n^f« 

ap?ir« TO I fHlii=i ^u ac5ic^=T—«a^ h'^mz^ m 

*t«*^c=p i «a^ a[»i »iaT5«ttf^ap 

«iia^ 'ecifir *, ia=ii ma 

r «ttc^. TOT F«G> y^TO > Q 


7 
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I ^=it? <2f^<r f^«it%l 

5it»T C?C<Ci|^, G=6*67X 10*® f*f. fw. 'iH’f. I 

?it^, «i!^fei TSiiim I 

^tt*tC9T3 I ^ 

^^r?l ^ Me ^Tcnc3l?l ^ ^ m, 'ec^?l 

XT —r’ Ms 1^ f^\ 

^ = .W 

c«r*(tw R (?F2? c®tc^ \ 

»n^sr ^f? c^^l ff’c^ ^ ^M«i-^c5T?r wcti 

»jwtnr ^itt?i fk^ ^tc^ I ic^ « 

w ^1 ?t?f I w?i 

C^ ^*1 ^f%3|5^«f ^||«| I t£l^ '^*tC^ g 

tmK 01^ g-^il5 ^ >R»T CWt9l^5 ^5Jt5tC5 ^5l 

5t5 I 5f? C^t^ ^5^ c«rt»rc^5 55 T ‘45* bf^T 55 1, ^:5 

4_21 

g=__ 55:15 »!t5tC<lT g-^5 5t^ f^l5 55t 55 I ’tf55?t1 

=5^5 g-<«5 5t5I <^651 5t5 980 C5, f5./C1-^ • 

C5t5^ ^1C»!5 ^15 g-^f^5^af 55*1 %5l 5S5C5, ’?^5tv m ^155 ^ 

«^1t1t»!5 ^15 ^f5^5 5^ 5^5— 

F-mg.(2) 


»l^?F5«l (1) «il5< (2) C«I51 5t5— 


G Me m , _, 

—g 2 —-mg 5l Me = 


#1 

G 


^(5% 5Tt»it*r R*4000 ^tl«l=6‘4XlO® C5. f5., 55®1 g = 980 

C»f. U,/C^.^ ^rs G=6*66x 10'* K fif. vfijf. 

^W5 ^5 Me=»61 X10^ i3jit5 5l 61X10®^ ^5? I 
At C5t5T «5 f^5incl5 ^^151 ^ ’?C<5 ^5 *ifi5t1 

^51 ^Wi ^5 I 515*1 «£|5^1 nm C?t»n:55 ^^51^51 55t5f}5 55*1 

f^<5 W *15^5 ^ I ’S5 f^l5 5^5^15 ^VSS 5C5C5 ^T5 I C1IC51^ 

5l»l1 ^2t5, C5C5'5 ’?C^5 5t5ntC“f ^f5ft5 ^r«l^si if® C5C5 

’?rl5 ®5 f^<?l 551 5t5 I 551 A-^ 5«t5ti1 5C5 ^ 5^3i«11 5Fr5, 

^51 ^f5tt5 ^55 A'^ ^f%C5f^5 5«T (Centripetal force) fapfll 5^5 5tt^5 
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«jtfl oj f^?rt 5(9r (Centrifugal 

force) I tilt “sitsi i 

^f? ^f5rft?[ ^ 59 Me tii9? OT «l?f^*l 

^U C=?t5t ti|<p{t C’?^ ^9 V, ^C9 tt 91 

^ MeV^ 

9C*19 9^9—C99tC9 Ds ^ C9C^ ^99 I 

^t9 9ff 99 Ms, ^C9 f9^tW9 'si^J^tCW 9»rl 9t9, ^ 

'Q ^Rlt9 ’il9*-9f99f 9Cff!9 9t9 9C9 . C9^tC9 G 9t»11 99t9'ff9 

dP?»9J I 

^5t9 f?C¥ Itfe SrsT 9tC59 9l 91 

^tltc9 C9t9i:9'e C9C« ^t9C9 91, ^99 9^11 C 9 i:^ *ftC 9 9 I& 9 C ’99 9 t 9 

9919 5 ^<te. 

G MsMc McV2 


’?!:^9 m Ms= 


Ds 

DsV 


«il99 ^fVfl9 5.^9 Ds« 1*5x10^3 9^t?pt9 9S^W 

m V=30 ft. fs(./C9==3xlO*C9. f9./C9. <49^ 99t^^9 
G=*6'67 X10-® ft. tip. 019. 

'>?ct9 ^$9 Ms == 2 X10®® atjt9 ~ 2 X10®^ t9 I 
MH ’it ^R% cm ft9 C^Rl“t ?Jt5ft9 '««1 I 

*11919 ^t9l 9195 ^C99 ^9 9t’r9t9 I ^9 ^ *tR9tW ’ft^ftl 

’it 91 ^f9tt9 ^9 ’tf99lC’l9 05119 C9»r 9*1^9 I *1199 ft, ^ C9n]g9 *2lC99 
m <lf99tC^ 9Jtwi5l f tt?9 '59 f9fc99 C9C9 95W 9s1«f I ¥t9*l Olt C9, C9*t]^99 
^tlW I C9 99 (Sr^ 9l ^’f<5rC99 C9St9 ^9«Sfl? C9t. '5t0f9 «9 9^91^99 
9rr«tl C9>9 95^9 I C9C91J '5lt9tC*f9 §1^99 C?Pl9 C^t » Olt ^Pt9i:9 ttC?9 «9 

ftfs 959 I 99 ^Rlt-^ci9 ^^9 *r9t»r5|;C319 WC919 Cflrt9t9-^Ttl »I'9iI 9^19 I ’it *991 
5tt?9 '8(t9t:«l ^Rfla ^^9 99t9^OT W»1 9951 9C9 'ed», ^tC9? C9rt9t9 

9»rl 99 I C«rt?(t9 9ft9t9*r5: Sl-9^C99 9C9 9tC9J—^1 C9ntt*T (Spring tide) 
oi9t 991 (?pt§tJn (Neap tide) l ,^9199^ 9l ^f99t9 C9 CWT?it9 99, '®tC9P 9WI 
99 ^1 C95t^ <99t 91 f9»l^C^ C9 C«rt9t9 99, ^tC9f 9»I1 tS9 991 

C^l^ I «91 C9lfet09 "it, m 019^ OI9f »f9»H;99t9 ft9 \ 9l<f9 
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^’Tn c»i1fl-lf^ 5tar-fr«» fap5l i 'si^stc^ m 
nt^—^rsn cjjt?! cftft?! m c«t«tc^j?i ^^^1 c=ftto '« 

'9 afvC’Jt’t^tlt cir’*rt« 

i i5ts? c«ft?it?r 'fl^N cwt^t?i *if^^ 

^»i fif'?fi I c«ri9tc?i^ ^ 55^1 ^ 

C^&ftsT C«rtgtCW 0*42 I C«m?l •tfS'C'-f 

Em ‘il^N C^W^l Es f?«r ^C^— 

Em + Es KO 
Em-Es" 42 


^1 


Em 

w 



^^<5rit5i 

^ I «lf? StC’ni ^ Mm tiJ^v 

^n»it«r^?[ R. ’iT<^i m— 

GMm.l __GMm^ 
(Dm-R)^ "D^m 


_^GMmR 

D^m 

'5IS?Ii’t«tt^ xft '8^ 55 Ms <sv. nfi c«tw ??'« Ds. 
«t!itl^51 ’it«, atslrs ^f<(?l« S’tRi^C'm <iW atit’i 

«sj|^® aiit»i cw^i - ’(W ' 

u s 


5t*T 'sJtir c«ft5l?f 5^*?— 

2 GMmR . 2 GMsR _Mm/' ^ V.W'i 

- • W“ MsVbm/ 

(3) 'il^s (4) C«tC^ — 

Mmf Ds 71 
MsVbm/ 29 

C«IC^ BtC?? Ds = 150000000 fk. % 

%im ^ Dm=380000 f%. f^. ^<t«, ^ =400 ( ) i 

•y®?rt‘^ (400y-iZ^ 

Ms 29 




1972 ] i«i 

^^51 Ms - 2 X 10^3 ^rt^ 

ffC?? m Mm=7-6x <^iU 7-6x10^® 

^t?ni «i't^ *, '®il^i5) 

^T^<tt?it 'esfi? =15^1 i 

c^m #tcjni ^ wm o 0X23 i 




C^ 5 I 5 ? ^1 4 ^ «t»t C?Q ?1 ^m\ I 

1 'e 2^K •siw 20 ^im 3 « 4^s ^fint^ «jf«0D5 30 si'9?r j 

(?nWt'3F <2tc>!t?l (^)» (’«() 'Q 10 Sl^?l i ^'5?l 

C?^t^ BfC® CTt^ 3 fsif^? I w.^1 80 ^1 ^tc?(1 C*^ 

c^tsit?j 15 • 60 ^1 70 c’tc^ 

C^S|l, 40 5?1 50 c*tC»T '5^^fl% 20 30 c^z^ 20m 

C^W I 

1. «iwT ^5it5! «rti^ ? 

( ^ ) C«Tt?1 

(^ ) ^1^(1 
(5t) ^ 

(’?) 

2 . 

■ sittwTfnn ^ffaFat? ^ ^ c^t^ 

( ^ ) C3FtWttift?l 
( ^ ) capt f^®*! 5^ 

(5i) c^tci*rrc«ts» ^t’lfTi <«itc^ 

( n) captCTtwm 
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wlif '8 ftafif [ ^ 


3. Stos ^l-fe®?I W, W « (’l)'>9» ®tst 

(3p) cmfim 1 r 

('<) I i 

(^) ] [ ai?»®fi|5r 


4. ^tsr 5it^ c?'®^ 


'sitc5 I c^t^i c^H 'W r 

(^) 

(-^O f^f^lffsf 
(M) "^9 


(Platyhelminthes) 
C'SrtlMc^t^l (Protozoa) 
(Porifera) 


( ISS?? C?-*! ) 


sTOt«w 's mn 


* 'fT^I ^3T f^^rSRTS 


^5T 

C^tRtC??! '»li:sc?F?ll f«»5?i 'SJtC^ I 

>nti&5? ^Wg <it®i{i i ^rt^igl 

^fV «rtto?, gi c‘«icgs w ?cgtf i 

aft^Rsg' '=rJ5i’!F 

I ^cai «tt^ ® 5t^1 <1:^:9 ^1 

c^ti? c^ptq ^fg=!Ft?*f c^Pc^r 

fiflf—iinsu f%, c<?t(^ gig 'sitc^^tg i 

cii *ft®gi c^i I 'ii^f^t ’sitsit?:^^! ^tci gi ^tc*i 1 
^ti’tfsita I »rr«rrg*f«: 

?i|wi I f%i «Jtcgi «9gr^ gjtni «(c< gjiiti gtcg^g 1 
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siWF, 5p^®!C=1s f%5r ^t’f R®f—-(I) 'Sft^ 

^1 ^%!??( '5ft5f!5y cw^n»r, (2) ^ 

^f»1»T, (3) C?^ ^ C?5t;i»t« ^'tE' '6 f5^ I 

c^t5( i 'sic=»¥ 

?c?rc^ I c^tsi^ «iT«f c^z^ 

c^if& 3?Ttsi«f 3?ci c^sm 

c<rc^ I ‘it^t'si '«(ir^t?f^T^1?r «tt^^r®?[if5f?P ^c^?r 

c«f?, '«0t»i^Ft% «r9i&?i %t^ 

^xsnffQ ’tt'S^ii c’t':? '51^'f fif I 'ii«f^c=^ ^f%®i ^1 ?jc»i «ff»^ 

bsfif 3?tf^ I c^cu »ii^f»i?i ?k 

casf^^r ti «fst»zr i»(Tft< 

c^% •Kft’F I c% ?Ff5rc»i?r 

’sr^ '5[^»f^f% '5i^f^<fl ??r 5?11 ^tt?it^I&w, ]^j?T’it‘»f?r, 

41^®? r^fap?rt^ ^T^3?C5? 4tt% 'Q ^f%c??j 

c3st^?f c^U «ft% ^1 mv.m <t%c^ 

^t?f ^1 '®I5^ c?pT=j ^?r? ^rc^Ji cwc^« 

i 50 c^Tf& m~^ 

'Sfcw?^ ^t«5i c^c51 

c% ^t®i's^*i ^s^4r^J^ 

5r?F9t C«f?l9 ^f>(«T ^t5 ^1 I C^ 5»tfi^, 

Sit1^, ^T«f1 *pr*^9! *tt'e?rt CMC? 

mz5z^ c^\ <s!iif^^ €i^f® «iicu5«f^?j Mfsic^ 4rt« ^i=i 

M^fircwni M?iT!? CSC«T 5^1 I ^t«*l «r^ STS'® Mflsr 

f^wi, MClfF c^ft^J ?r® Mtc? ft i 

MtCMsftft?! C?t*^ ^ft®T *fT'd?lt ft, ?5c^ JftMlIff 

«rtaifftft? =¥tc? ’ffftM m\ cmc? i ueim^ ftut^iTil • 
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IBIS STt’tlS "I’T ’PC!I«=I I 

I'ss, 5f^ «f«f® ««W5 'ItC'li scscs «tts^ fea 

ws I ■«« =ftsi SIMM =fM ’'m BtstcaftBS >re* cwn 

isitll Pt6 Bm^S fsffsic^s ’KH 'fs S? ’'W BC'BK '«^ CS«mCB 

(ii,,s I« cBt=i C«t^ B« 'Sts fe’ts »11R>CS BC? -At bW 

«tts stfests CS? 15=1 I siWtf^tBS SCSI fStBtS « ftBtS ®BISS? 


ftrss Blrsi ’t1«5l ’fPlBtfsi «|-JW BtS Blsis «STs 

B”^s«llts «5rs.^«5 r^5ts SWt BWSJ. 1 fstBS BIOT 

«BS ^5-. ^5B5tS BlSB^ Bts «tsl Slthr^StfW 

L SCS'.fl I .5^ BBB tftsw^s SW fJtB BS1 sracs 15IC58 BIS 
BSSifti cfcsOT, STB wlscit^s atslw 

srcs ; OTI-55 Wife S>S tt^BtS CBCItWlfsB «t«tS 

BBttft «tsTs «tst® sfeftt I ’"*'■ 

Ciirsi ll’ts fsts catraefSWBtS ItSB stress Bfisi Btssl 

«S I BSBfBS isf»r^I St'S. -less CBS «? I fiatltws SC'S, B'BrtirBI ^IBS 

OTB»1l Stisi csts 55 S^-rtS Itis B StISB?«t stitss Btr?m 
,■,.551 >45 fe? BCS^ 3 C^fe S5S 'Sit'WtS SSI slcslfss >1^ ^ 
BCSSislB swtss sflB BWSt ww, csssfBS ^tw S'«SlS stsstsws BtJ* 

ai« Bt® I 5®ifswtl at? St®i5, BfBPiirss -a ssf stcsifss sLtBs ’t'H®' 
BSCS StsBSta <aB>l fsstS BfSsas Bcsfis i •as? sl5'-S5 atfl®- 

fsfsl fs 4 t? BtBtcss sticas 'stfs'gis sfe i acs 5 bb sftss ’pest fBcsws- 
c« 1BIB stes cs ss-stscs5 bPbb Bf«ai esc*, atca? stSOT isfts isfB?i- 
«fil 5 <St®tB «SS B»isal Sts I BCSBtCSl a SltBS fts'icss ssifscs 
Iticss its'fw isPsiiaft ?atws'cs iiifsB stscss fsca BfasRsa wsw 1 
fsfes afBB B?tat BC5 fsststsi fsat® stsesa, ^fsftca atss stacss 
Btp^tS sesfsB SSI •af^sts I BfSS fteS’ «tt5ts'*s BfBCBS BBtS Blast CBCS 
J9? BaCB^, ®1«"5l •slsf-SS Bfilfs® iBtS BS« B'tfS-B«S BS CS SSI- 
J>f-tslts?, at 58 «ists scats 1 es'cst'BB •Bsftfas fs® csca fssis ascBa 
cs«rt SIS, ^rsfls •BIS ssisscB Bsfsa scB ssi <afBSl csw 
•IBCB s'?;s B^ca Blf? stscss afsst SCSfiB I 





(nfipfPrsi? ) 

1 . ( ^ ) 

2 (^) c3Ftcsitc«ft*t-^*s’^ri 

3. (5F ) 

('<f) ^5i^5r— 

( ^ f%^tf^ 

4. (^) C«ttr&t]:^t5il 

(Protozoa -jJlf Protos '« Zoon c<fC? I Ptotos-<«fl 

Zoon-(flfl : «ft% I ] 

( '«( ) 

[ Platyhelminthes Platy« Helminthes CMC# I 

Platy-iHr : Pit'll uq?f^ Helminthes-ilM : c*ft#1 I ] 

( 

( Porifera "MS? iCCMC# ejTtfiJM Porus « Ferre CMC# I Porus-aif 

mK Ferre-i<nr ¥fl11 ] 


(?rt^ '6 ^tr55 

#rtsrtc#ff >i'®p5tc¥ fMiiti? Mtc^? w ##c»T c»tt#tc# 

f^:>rc#fc? ^ Ft#1 #911 Mtf I ^ MC# C*f #t5[C## #C8f «tc# 6C*lCf, 

C9It#ni Iron, t? ^f«C5if%#t# M^MI larn C#C#J 

MBcncf I c#tt#t# #tf# «frtlt##t9i cMCMst Mrtc# c#, 
ft^MF fpM# I f^f^, m to «(t« 

^ #M—C#MttS{« #irs#t=l FtfilC# c#lt^ »1TO CMC? i hf#v 

^ ^\91T « #mtfl TO C’tCfil— 

TO^ k, Off^#Cf#.» CUt^ bifi C^tF, 

8 ■ ^ . 
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mtn « C 25135 i<iTi 

C? C5>T C»ft^ CIW 

'sitrf I iririf?r *5"^^c»it!?t« fkz^ <R?c«p?r ^cfii€ 

5E11?? 1 «rrb>?^tc«^ Cl f««T, ^T^'Q ’^rtci • 

^^c«t^c?f?ri i£i^ <rt^?r iw ifIfS'® i?9, c»f»t 

(Etruscan), 9t9l 'Bit^ l^''.»rtf^, ^^«f%9C?9 -^1^ 

51^59 9J15t9 C*fC1 I 

5I19T »ltf 9n9ti:«9 C9»f ?^1 f5^ I «t9l 

'Jt'5 C11 f5»l I '«lt^9^ *t5if^'e 

'®tC*f9 «i1^1 fl^l I <a;ft, f 5C=^tfl 'Q C^t1t9C=59 9f«frC99 

95^ ^5C«fT9 C^ fl9^ C»I 

CBrtC^9 9Jt*r¥ 1T^5tC99 ^1t?l^ «rs>t®t CW9 I C9 2500 

^^C^re C9Tt5T9 ir^5t9 Wt^C^I, ^1 ^t:f9 ’a[9t®5f^»[C'r9 5t9l 

«lf^||^ 5C9tf I 

«119 9B1C« CIC®! f^llh ClW? I 

9^ >51199^9 9J95tC99 5t9 5t«ft9 959 ’^C^« ff»l ^9* ^1 1^9«: 

(Hittites) '5ft99t^ 5p9l fl®! I '«[t59 C1C9^ 

fsiVtfl^ 5t^1 I f%'8tC9 'Q ^1i? 9l59 ^99Tl 'e ^9Htl9 »l5C*‘tC’t 

9t^9 C»TtC59 f^5T*f9 9F9C^ flica^l, ^t9 5f9»f 5^1 I C9t9 59 

1«1^9 «r^^tBTI C1^ ■s^tll 'SftWl ^t9l '»J1i9tC9 f% 9C^f5®r, ^f9^t9 

fljtsil 9t9 I «ftf^ 91, ^fl9l9 C1^ 9sitff9 9Ft?:i f ^951 »rT9l9 

f%I f9'^9i 'ai9tt9 C«C9 fk^ ^9l I 

ir9t99 C»lT5t9 '»It9fC9 Itf®! 'Q <tt«(j:9 fwf9C99 9C5 «IS9rt995» 
C»1t5l f9C»f 1tr5 I 'q|r«t9 5 15^ fe*rtC9 

CBlt5t cn^ '»it»lt9l 9F9t 9t9 I '«IJtS?t9f9%9 ^*11 '« 59t*tt99 

f9flC9 9t9*e.-5i1',^ 9'9CB| C^lt^l ^«9l 9t9 J C*Jt5tC9F 9*rl 59 

fl^-^t999, 9?19«l ilj 111 C»lt5tC5 JsTQt 59CBT C9 «lt^t9 C99, ^1 
5W 59 cm <fl9Plt9t *|;5C99 9tl5l I Pf1-5lt99l5| «tt9 5t9 »(Wt^’1 

«lWt9, f%5 ’*r^tx*{ 9'515915, 11^^19. 5lt5tf91f 'Q flfq59 ItW I 

5C9 9rC99 C9,9W»-9tlC99 ^C9 C9 9t5 59C^, 95t9t^ 

<155 9T9519 «rt9?^t I ttf9 1^1^ 9|t9^9 ^5 *t55^ 5t»<' 



nts, 1972 ] 18^ 

^ c<rc^ ♦tt«?fi «itir c»jt5t^ i 

«rtif c»it^ I 5?t?i*i 'iir^ 'sj9pt:?i?i ^f?^it*i 01% I 

??t?i wt5( 

c?F5^ I a.?f5p5j c5it?P5?F f^:?r C31 C9\i^ 

^ ^ I S 1 SC?| 5 ( C^l. 

«rci(T c®it5t^ 3i»jjf^« ^?r 

«tp csitfl *tt'Q^ 1 3!^i*n5if^^ ^t?f ‘fit 

^5i»T fes 5t?r I «rt?f >T^c6t9 5p?i'| i(«jt?( c®i «tsit^ta 

^t5»f5r^ ’iff^T i ^t?r 

^%\09 <iisiaf '5f^ %.^5[ c^, 

<1tai ^c?5( -nf^^ c^it^l C9i^ WM^ ^t'Oi ^t'®t>i ^«ii 

f^« i»Tf9i« ^c?rs? I m "tc’if?! H’sf ^ to 

c^to ^tnci <*rrc^ i c^iti^tcsp ^ttii ^vn 

«it'e«i c^rn, ^ ^C9!i I ^^<s^ cw»r cwc^ c^i i 

^^f%5tsr c^«fr m^ to 'sjtnn 

^^51 ^wtw C55^l^ *tt9 'sitf^to C^£»t»tl 

C^to C<«(t?is ^W9 I ,^tw^ 

>itotc< to cfc»r<j ^«ltto 

^ff e c^fn^U ^t'e?fl l*^t® totc??i iFtf^fl^ f*rf&C9 

of% c^*r to ^ c?.% ^Tt«Rt3if **tt¥C»T 

Vue'S st«r 3?9 I to f^f«:?i «<t¥^t?r ntar « 

st»i^ ^^9ie?»rn fjiesm eftc^%?r (ncn ) <i>s h®itto 

'ec^f^ ?^< •f^fs f^c^ vnfiic^ '5{tc»r^ I 
nm ml C9iti^ '6 esf^f 

»[®rst«i «tc!it«r5i 1 

tote??r CTttot?[ ’f^st ^tcBgi si?if% 

<HK ^®tc^ totcf?r 5t^i to ^ ^ ? «fi1^ ^y tot 

c^v^ ?rrJif^=?c«F c^i?i st?[ f^5ii \ 


’®iii^»n? tot 



<*ft 1. : r^'stc^ ? 

(?Wfi! ^^-14 

2. : ^WVS! Cfi ^ ^\m‘\ ^v> ^tcf ?r 

sitiR Pf r 

^ 1. s C5iPi?itf^m 

?91 mw^ 'sts c?c??j ^ C’tit^Tf m 

^ I =«P'«ft=n cwc^K (<«rt^ cm -^) w ^•n 

^ ^ till tsrita ai^^ cni^ m Iti i till 

^U c*f5 cw tii^(«f^?f TO 5V“rt?r 5t?f?i:^ «fwr*t?i 

TO '^•ftl&c^ c«tc^ I tii^tc^ 'sitt^ 'sitc^ «rrcs? i 

TOopw sitfli c’tc*! »i'5* c<rt*!5Tf c<tc^l ^ *ita «it?i «ii^“ f^TOfl 

siw ♦r?t< 2?C5 C9it»f ^«it(l ^BTl?f «rtsrai ’sif^ i 

m*ft?lt«: »lt?U^T ^Wfl c<^C=as ^ai8 f^?3js ^v\ ^IS{ jyttSf? 

^v\ I '®itc®ii Pfm m xi'^ <rti:=»p i 

2 ,; irtaiw. ^?t5r«t^ -mxi c^tf^fi^’vi, 

'e^tfl, 'efauftfa^rt^i apsK Sflc^alia 

«t^f« c^itasl tiia^ x^% ’fafjiai «f^ srw «rraF*{*» 

c?^i m?n tjicaa ^fsrt^faa^ "31% xx, to tiic^fa «it3p’»ta 

m 5t9T, «itll, T>ia*fi, TO at^i i 

cx» 


* IwflRff, f^wt^ ■ft'HF, ¥r*i#t«1-9 





20tn~23rn c’^aspsta^ fani- 

ra«t»ina fa«rtH ys a'lPiw-^ttaprt 

®t«'»)f fiwtH jf^caicna 59m 

f? I ^ftca*fW3 ’»ra=f 

c^jfta 5Ta?maa *iffl^Rs?l, fasirsi « 4r^fe!' 
fa^tf >i5t ^ (»[. ^aiK>ri*t 
acflsi jft«ta ^ntist^ 

®tri^. f®. I 

faatfa«t»'ca? '»iT5lt nf-sst acwa al«?i*ft*! 
liiii »ifn. ®rtt3T 

>»r»!ypt«1 f^alfa^taicia sfc^jarj^tyt 

«cflj(i fawt^ §*f»icnF «rtr«tfsf^ 

« f5?wt3tf^ij5!F 

«?'fifhr ^cff«fSf arrasT «aa 

m\ 5taf?5J^jt% <ait 
^fattia !it5»1 c^c¥ «fti 5-itwta 

c^“f c<^caf 

20 wsT vrasii 

mun «r<fJt*raF jjt^isfsiN 

'« iB. ^ta, ciatfafc^ fawfa 

af««r>!i >ia(t4^f »iifysf*ra «rm ^at vi i 
«ifaca-fcaa faf^a faw 13|B "rrata aitc»if- 
sai-saF « facna 11®1 ¥ca*l8 

c*it«ai^ a^sta^ 'atcatara >ai i^ai 
ai?la faaita nfaarfa ^cwftn at^^tata 
faaita '• «r6ta <aa^ raprtfafawt^ 
catatcaar cfn/»tcaa a^jiH^atia^ fenac’F 
aft ^tcataai a^ta artcatwa fai a rafaa i 
<aat?i fawrafaaaar t ntaacaa 


atc®-fata f^tcna atafcaa ^ssfa ac®caa 
«sra'<a1« vai ?a i (f<®ta a^^^carraa ‘aafa- 
ata ^facana 3T“»tc^ fa^ia faaaa *fca 
ata) I 

aRtafhr fSr. ?Pt^ 

t«^fa faara^ fafa^ faasta 

a'ta « cataaaf fa®ta-:»iaai -eit^ta fa. 

a’stf^ fvfca-^ nvca araatrita 

(fltafacaa i 4ii ca'^ataf a^ fawta a^ta 

«rtcatr^« fawt^-n^ta f«fa ‘^flatfa^a 

a"ac# arfcaTsai 

ypraa I acaa--;a^ ^t^astc*! aa<ir 

?faa1 ^jf cac^ f: 3 m ?c? sita fa=^c<» 

^C’f dtgcai ^Rlfa ca cata aftfa 

ca cata ai^ac^ ata aca acar 

c^»<fc« ’ft'sai atta, 'ita 

« 

aiit«« a^caai^ cJat^'S atn ^raa ajt^ca, 
a?ta ca ^cw a85 *r?ca aaf^ atal?? \ 
ca^ a^ '•aa «PT^aT 

at^aca ai aa^ aaar 

■eqas a^ca afia® ^ra—at^t fafSjaa 
ajail, ff nfaafa araaiu fa^Pi ai ^taoaa»i 
ajati—^la fyp|l asaa faafig^ ffta aftfti 
caNTtata aja^ta ataira i ajfaa a[ca 
a»iaa ^laaf, i ^r^aai aw 

'sf^’atcaa atstiaa «fata aa^i i faattacaF 
c»r ff aiTca ajaata vaca, ca^t^ aaw<i 
ca faa '®tf «iata ®taata faaa ata i 
^t^atca TO ftica cattJ catfe aai i 
'fca iaa aac« ^taai *aaa ai af^'. cmaalB 
aa t ^*ntc«a *av atmafa at’ai *tat«( 





tPr citfe cftfe ’itfl I 

ai»iir«tc5? c^, f^c*i c»r«f*f 

c^c>r 

c^>r 

itts? I ^fafC« >1^ tft«t-«r?c*i?r «fcitw^ 
S|J I 

art# «Trttc?f »r*iJf 

«frt5i-’(f«‘ftc¥ 

fW I C’! 

Wfsi»!"^f •it’ICl, «tr¥ 

#tcw »it»tt^t« ¥*r«i ¥?t^ ¥1^ 

51 iltfR ft’<f^lt»II C¥tar 3Fl# 

r«)«lts?-Pl¥¥ « 

■*i?f¥tcn «if5aff^’ <«¥!8 

¥W=? I «t»t^ 

*i3f-*it^¥tfl «rf«fs»f<ren 

vO# »<t¥t^¥tw I 

q^-20 fro tflCTOS 

c»}if«ci^ 5tarit*i *i=«t-20 25ci cfsHtft 

fii<t*tc*r 'I’jci ««t>i dVt&n I 

f*«f«f4 itw^ ^tar'itsjIS 

"li ¥tfl I 

5 tai^t*i ^¥ ffWfl Vf% 

C^SJ ^ CW f¥l 5»5I51 

¥5S ‘«W«I 14^ C¥2flt«*t 

•3^1'20-C¥ ¥fl1 ¥11 


n« 23t»f cw26i:l 

*l<« =rc«art.« f^w 

^ 5i[cir cn»it 4| 

f^¥t>icH *ft<rt9 i?f5im ncf 
nNt« ¥tcnt ««¥ ¥rr«!«¥ f^wtsf-4Hr'f^f 
^tcit¥=r ¥r«fii¥i *f«rKfwt, fnif*»f^¥i, 
«ftPrf4«i, nfi^r^wi « *fti>it*rr4¥ if^a 
^4ftfa¥ «raH ¥ca¥l5 

f^wt»ina f¥t"rta fawf^c^a fawfsr-'Wi- 
<fl¥ 6a^¥ta fcai 

'flfira atar «a¥l5 ^a^fapa ca^ieca c¥c«*i 
»f5r^ ijaacwiv, faf^ atajtn 
nf«'a *rft5ta|5r <t^r«¥cafj8 «ffi! fana^tca 
i^macat’fn ajHala 3i^cn¥i ^^^a 
a^ f|»i itafcaa '®ta¥ta'<i»i ai 

atTftar^ftata (Planetarium) l C¥t^ C¥t^ 
ttJiai <a<rtw W^tca >rwftcaa 
ajtcaifefaitcaa •rfacai ^ ¥acas c*(i:aft»i, 
ai c5tw at cfrac»t faatr>r ¥ai ata at i 
^ «ia<4t c<f«f-ataa fai® to 

cwai cna, fa^mw UtaKTa apw 

fafw •atata aw aafai ffa 

3rta «rrw i atai an aca itwai afa 
3Pta«ftw ¥ca <iia^ atai 

*ra*t¥i-faaWla na asja asfa ac®»t •« 
aaatf® ¥ia i ca«f^ atfa^ 
etwfaas aa i ^rrwtsT 4a'4a1f8 ^tal f ¥ i 





14| itsfitit 1972 I 

1889 29c*i cw»lt?i 

<stfwt f^aj 

«qrar?i ^r«ntfw^ 1 ^t^’9. 



T^m nHtnsr 

c»i^ ’fwc«r »ft<fH*i 

ntcfrt fi»itw \ 

f«fji 

fft Pnsttn c^Wt^r ffirti f«-t 


^4[pi«r wtfiiii< •(? «i*iT« ’vfirn 

1945 sftt»i 55m ffwti^n 

41*1 ft*^r I «r>rf« >• 

f|»i '•^ti 

’f^2iwtfr¥ fft? 4f« 4ttfe 4« 

nf«TOi ?iF^i 

<irtc^ 4f?if^ 4gf 

»fiw»ri 4tritwr^ 

ftitfiwi f<(5t?NR:*f 

(^t^»ii ori) f«f4 « 

4ttit45T ’fftr®**, cn^tw 

4t5t< «i{8r6W ill. «r^f^ 

c^w\^ frtsi I *f«^ftt»l 44t^ 4t^1j:4 
?to«rtf flt4Tnt«!»rf 

f^fsi »niw wti^« CTWt4\ 

^jf» c*i\wtfNi ^f*ii- 

ffr»i!n ofcw'K fm 

^'iVi « 

«t'fr« ffi 

'• nil’ll 4411 iCTi ^ftc^s 

^tf# fm I ‘«t*T '« f4Wt^’, 'f^* 41^4 
Wtf € ’rtf'll •if^^f ^tfti 
w «rftPf« ^itni '« 

Pf»tf441f «ff^fctn« ftW’41 

^%T^ ffJift^l ftnlNt»in[i 4Fjt4Ptr%t 

<444 *^*i5t 14«(J Pwt 4^ 54^9 (iw^l I 





1. c? sTflf^'s fW, I5t?t9 ^ftJ^t—?^?F RwN nRi^?. fn-23 It«n 

tl^, ^f*Jf t^1-6 

2. ■STiPti'C^IS 5?!ta^—j(tf%^ 

3 . s»t*i, «1^ft*«1—f*t*23, «twi 
til?, f fsi^t^l-l' 


4 . !lt*I Vtf® « It^tsi1—Pf-23, ?t«Fl 

U, ¥f9ivmi-6 


5, Jit*i :— 

iil*ff9>l*l^lf« C^jsi 

1, 

t-f va 

^i«ni 


wtfs '6 :— 

f^-23, ll^, vf5!Vt«i-6 

f5|*23, atwtatsff^ ll^, ¥f5|^1-6 
fH-23, 

fn-23, ataftatwf^ ^ 9 , 6 

f^-23, itartata?^’^ ^51-6 

«ra^i, fH‘23, atwtatw* §f^, 


6 . iitsr '« ltft*il—awYa fawt*T (at<*iWat« 

nt^1Ff%¥ ), fH-23, at«Ftataf¥¥ ¥f¥¥t^1-6 

«ta*ri faaai>if? 

!s|5r« w I 


¥t¥l— 

4.3 « ftwtn’ 

irtfii^ *tfapfl 


«r«t4 n"^y¥~5l c at t ^lng a r 

’ftf’iftifiiti 'sfttirrt r*t.2i. itsrt 18, trtcs arair-t^ m ««'*« 

S7/7 cuf^nrtcsw c*i^, i 
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NOBEDON 

j 

( N-Acctyl Para Aminophenol ) 

A new AnalgesIC'Antipyretic. 

Effective and Non-toxic — DIfferertt from 
the usual (APC) type 

NO ACETYLSALICYLIC ACID—NO GASTRIC IRRITATION 
NO PHENACETIN — NO METHAEMOGLOBINAEMA 
NO CODEINE — NO CONSTIPATION 

Indicated in : 

Headache, Toothache, Cold, Fever and 
Mascular & Neuralgic pain. 

Details from 

G. D. A. CHEMICALS LIMITED. 

36, Panditia Roxd, Cafcutta-^29, 

Gram: SuLFACYL Phone: 47*6868 
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^cfti’f »r« 23cH 

c^papitlt 

ftwtai 

3(R« 15tl^ '• 

«iNrw n^fw Piwt*?- 
5^rt wfvr» I 

•ilw®* ^*1 ' 

(1) ft^i «ri 

ctoI f^wtpw »R«r 
*1*^ ’rt? *ttw 5f1 *0^' 
fHt wif wvm 


6 ^TfW 

VI \ («tfta st<?w ^tt<r« 
Pf'Pi ^ftarsiN f^iwciar, 

Pr»i ^tv) nt^, ^ fhti 

«it^ai ^ !ft I ¥'hi*t 

«it*itw« «t¥l r) 

(2) ¥t<?1 ^ C¥t3| «t<t« 

Pr¥t<^9 ^f*r5 
*rw ¥ itv* <8t^T« cv?t- 

!ft*f fn iiti i (¥rwti^ 

f^wm Pw ftwawr 

n!^«il «r¥ 

'nfWPftf «wwitf ^ ifiPre^ 
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nwfil [ 25>H 4^ 


»ff«F c*!^ 

^vthi firr»i ft'Ttrffl ^<^^**1 f^^'a 

»^f1 at5 ; '4’JS? ^r?tc*fa JiC5J« fa'^fl C^ 

afl *f*lt*l 

•rthtf* I') 

(3) f5l®taf->1CB^:?'« 

sr«twfl <#^<18 Ji^ran*! 

•fl^sitat *(l'^«t^t3 «it«f I 

€r»iw«: ^ci^J c’f, «rftt? c<fcn flails? 

^:w nflfB® ^t>iti:?a 

c^fc-r ♦i^tc^fs fawt^i «r^’9^ 

>»C5faF, vf, 3ff<ft5T, vai'jf^ ^1 «is» fac«r^ 

^tcff I n*af 

c^T «frgr cwt^ 

f’i’i't* HNm r?’!tr? 5TH^H 2f^t4 

c»f^t 

C’fl^ I 

ai cft¥, 3^^ 

faa^fS sT^c^Ftn r«i i 

It’fa ’T^CBCJ ^isj^nt’TT 
ac*il f^wts? « f<(aif^?ft'5 aftRf’tat 

«’TJt% I «r^¥ 

f?*Ftca jjt^caa 4iic»!taf Brv aptafHeti^c'ra 

a«»i cat® ntta i 
^9^1^ •gj’T? a® f<i!stir 'arfa 

^cjwsm awT 

ca^—?tift« ^taita c«it? '««t5F f^n:=ia aftisi 
sCTifsf, ^»tt:«fa ^UTm wtw 
m9 f5[Wtt^I «fCTt»l cbIi i?W, 

Jiiitiara flf^i-'®fasn ¥«fMi fawttsja 


i*it5f«tfif vau I w ncf 

ir<i»i 

f'« Id if« •t'9d i 

«f?i fr*f, ca ’5t« •afici BCid 
'-'14^ itf4¥ nNd ca 

afflcf, »f»ir«r^m ii 'itatwa, 

« »»t*ifif«l Pf Id Iff® 
c«i1 -iisi® itaiB ? ^:W3 r^ai, ^t*itt«r« 
C?1 C«1 «lf^ft<.1 C?£1« 

§^?il5 «iiidi I « «rtatwfl 

latc^sfA iic«F iiiwi d f4«t8 ac5Cf, 

l!tC¥ ?d >l«lttSffl 

ftaiN 1’^C# ItBISa'Sl ^ 

'2rcft^5? c(f-f .i|i?f5 

ifiFC^I Id dtiatfl / 

dll ^itd W ^fll Cl®, -aiiT ®l ’T’ltd 
<af fe «rgr®ir cllfaici fef^® I f^atsr- 

I'lTi fV ifaati ciRd, 

catti ?ft5 ®1i cic^ Cl, 
i^« I'® r*i®f^ vd ®t3d5r. 'Std® ^c«»r 
1®afat «Fti faat^ a^CST 

ancisf I f^ad iflisr tJi® fTt*d ca, 
*('-® ?fii3f ciirci—:iitw ^iNtfig 
^f«fv ^ti '«af It’Fts'e ciitd'« 

^<i«iffsf« lc?a*n itt® aJCTU lfi|J*f*l 

‘l)¥-Clt CKZ9 ’5‘Cll c®tl8 I wtii 

f^“6i^ »rf® Cl, «rc<ii «rr®TtcsF 

icaaita «»i8i av w ntif«- 
VITtCIi ¥tcw fatfffwi 
irmi f«d «iWd« CWC1 ^ idan 
<«idt itatatfl wmmfm 

a®—cfditar cit«i ifti vatt 

^tf«,i 49 aw irtat® aci 49^ 

c?ci9 ar^jft^aa fautm 9%^ w 
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3T*(t<r->rc5’«sr fcts ^r*itc<rfl 

fre f 

af*tTt5f? 'sirv^n-f siti;^ 
ftu ^ ftfsnil vtcer Tm 'srftfSf I siTc?? 

I5»ic<5 K«i '«c?fl f^w fs»af cfl'tas 
fkn'n^ ?«? i? i 

'<^csrm >it«rT f9»«t*ft« ^tsj- «i^*i I 
4»il cwrti 5it«iic*i^ 

<<1 ^ai 

^%«iFar 

Hi ^flfSfss ’*itftr»t?i) 

C»tST Sit^ I’ *<l^t'8 


^C8f<f V9C'? ?? Cf, 

c^»t^ nvtcsrfl ^3 ^?rr® i?c»t fawfw3 
»fcw >1? »i5itw aTt«fta«l »rt«;wa 4*1 'Sf*( 
a^»i *rfi5i 1 faftfl, ca^a»i fa«fw 
ai aj*ftf« sr?, 

f^afrsfa ^sfar ?i?a[ta « ¥ntv«! 

^tc?3 "ai^ij*. ‘naf^i c*it^t\f8 ata«ri t 
aia*n 5«ii^ ?c«i %8e«ii 

*(%a c’pci vt^fstal 

3T3?traa acai^; aita*i^a!{^ cva^i 

f<®sfC5ia af^sf •f’lta 

'Q nrntfa^^tca »i*(t{:afa 
asar'® niata (na'i •aNtca fa«it*r 
« 5T»ttcwa acai m? ^ka i 


ast5T^a*ft'^ 


«tac'®a ^'3a-*i%a a^^-r, ntf^- 
asta, ^taFTftfaafta, lata 

atia 5H cat^- f^tca ^W5tt*fa 
511 ^ta asfaa, 'fli ^ik-f 
itaiii <a| wa afa «tac®a af^aM, 

at»ia Itarttafnai fa^a 

caata srai^a ’•ja*»i’«faia at|a stn 

cJ?«ai 5a asta c?ai atca, cnatca fa^f 
^'p*i a^cf faa6ti*ta ^ miw i a^ 

>ra Jjai ^wFr*r ^a»»! cncaf f^astn ^la^wa 
far^a «ratf5’» l«ai i «tl atf^palc^ra 

^aft<'4a^ Ncaa ntcwa >iaffac® 
aia aMn ale® an«51 ^f^ata f^rwa 
liwa ^na cataata arwl <1 ^i\A af® 


HFgli c'^ca ^®caa aaia ^^a-nf^aial 
5ca a|c® ate^a i at®t a iHl « cat i 
atfacaata a?C3ra firar cac¥ ^afcaa f^caf 
ara afa a^sfafa 5t«at i ^taa iMi ataat 
« aac3fa ft^ata ^ aa ^atata i 
¥t«iN“rt^a arcs a®li ^®te*fa «n:at«FSf, 
®i <<1 a^tara aNaia ai «rtfta 
¥t»ita»ita^ c«fai ata ai i att^Pitc^r® ^raa 
« ita« 5 t«ata ®tnat®ta aa at#tf 
caatta a@f<ir}5fta avail's fa i 

at^ afaa^taa atf w ^cla a® 
at^a wtn aniffta fttfa nfaa^a ntli 

. . . - .. y. - I n - ■ ' ■-■ i '*' r •■ - ■ 

• 'ft«rr*i ^ft?r, fistf t®i faffafmi» 

f1%ftf|-19 
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fewFtn «ar 

wfipw 9^11 ^!f I f(w*i faastn c^ar 
fai^l fe«ra fed ati I 'eil-a'NI si»i 
«tta srt*T i fewstn 

utaa Jiflta ^ Tfi^ ^ ^tarsa 

few-*ff%a wr^t"r i ?w wfvtia 9?^;? 
fewia n[9i«tt9f at«t»r «ratf^¥ fi i ^yfira^f 
^ta^a ifpiife vffvcia at'sal ffegfet c?c¥ 
atf^*rtr8T ^ft^-npsa ^aa^ 9ftcwa m 
at^fcn aratf?« ijai ^afe 

•ifa^^a ^ta® aia ift«a irtt9i, 
alta ^tnaia i a^i'« al^aratifa 

'•’afe 9ff^ ^trv, fa« aig'Sf*! 
ac»H at^sH aiif«fiia *ffaa^iaa i 

wif\ at^^a itf« laa^ «nn1a atc^a 9raaata; 
^fafal« w*ra taaf a^^tn uiv m 
af a I 

«tac«a9fii^ art»caa acaj aKattac-rfe 
91^(14 afaFtia at'eai «iatfa« aa <aa^ naa 
's aia ’Rzara fena faca ajtaata 9taa 
9Ttw ▼ta «itca <rfa ariala aW i *iife aiJ^a 
al-^ife nw ^Ft»i^ait^ ^«faa faaFtat 
ataa'mii ‘oaa^ia ac«*ttca-~?Ft»hnt^ 
catw c¥a aa ai ? aft»iianta\ awl 
u!ia aaiaa asrarfeafl J asfarf5fta fe<.*(f^ 
aa ’saaWa feara f^fe^wt^ata caa caca i 
'*fe caa (Unstable) ala,c«^ ai^^ 
aa I ajtn^n (Lapse rate) at fe^fr^a 
^t*tafail 5 tcaa ata «rf^ 280 fafetra 15 
at 16* c»t. ca^ aw "^f^a alia aa i <afe 
few aiJt*!?! caliiv ati aig c^i adfe, 
^aaH-^afil a1x»re aa caai atai aiaa 
*i59r^a5tca caai ata ca, a»<9Ft<»ta fena ^ 
9iaca na»tcna ca®! ¥tnhnt41a mtnaa aife i 
*<fei aa ’ataw cn, at^ca njtn 9^ cafe 


C 25n aa, 4<9t^aii 

¥a nt^tn'a atia fe<R%a can fni^ 
??« «rrna¥i carafe atii ^afel ^fata atia 
area n^ta atw a%caa fena fafea^n I 
ffaa fena ¥tnal«t 31* m, na^ fnftitn 
(Dew Point) 21" w. gw ^fa9rwa atia 
naa «it!^¥l «rfi 52% aa I 

tana atia acajata ca cata ta^fens® 
ntnr¥ ntntai ata nftai aat fcncaai 
atta ca, atia 'nw fenta aiata 9faa 
«aa fentaa atia«rna atn van: fta nta i 
¥tn «aa ntaasa att^ n astnat®! ¥ta \ nfe 
’^sralia'nw ’nrtfeattalfef at t*tntacata¥ 
faaa ^gnai ¥ta fenta feka i fnfnatcaa 
artattatffe c*t\iatat3 tafe ati 5 
ata nt^ t«ac ^na nfei stfe nitr^attafecaa 
nfaat'^' ata^ njtffeittafe^ cam ntjaaa 
¥ta atn na femnfaa attatncaa 
nfaa^a aefe i a»n-n taa fe^tn ntfa- 
ntf^wa ^nata ¥a ntt¥, ■'«1 
ntt¥ « fencaa rat¥ «d at i ffe« fe^tn 
cnc¥ ntftnl atm^tna nant n^a ata 
nt^i tatn ^taafawttaa ¥tata aMtna 
=?« mfna^t at *cnifefe feaittfafni? 'nv 
taata’ acn i 

aatnr¥ tant^i natara ^ntfta ^nata 
ca^ ntt¥ atn tac^cai nrtn^»i cafe 5‘6->aa 
na ntftan ^sffliSnta aa i ¥taa enta- 

apta fesia can nnata aatarf nntfta 
c*f^|tn taa feaa^nf^ nntfetaftar ntt¥ i afa 
«fmnr¥ nntnta nfaatn ¥ta ata, nna feta 
cataa fem'nffe an ara ata i ^tata a^tFfta 
aiatnn tintfta nfaata ca®li aw «rtnfa¥ 
atata nen taa aatnrf nntntcn catnfe ntata 
an na^na ntn^ant^a nfea »tt «t 0 taFa 
aalmf nntfl nac nta fa^ mtfe 


feiw'«fnwtai 
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far lawful 

flla wnr <raim, cn’sftf ^fiirs 

m9 K'BCBtsrai ^t«rti «r?[ft!T i 

mn\ ^nl^i nt?t^ ff%w csri, 
?tff *fC9 Taaff? 1524 

Pifeta <ftf5*i I 'Bjatwa ar®ifl 

f*r<Jl sra I ’ftfsn ^tc^, afT« 'Bi '5i^« i 
f^f^s ^it*r>jtarta ^ faf b 
f^fSi's 'BtcTi ’fill 51 

n%^ M a'^jtf ftaivn i *rj<»j- 
’ji '• cB?ca«ftC4f «»ta5-'R®itcsT 

9^ aw «r^’® «Ttfi?wa 551 ®? 

«5ca caa i ?{fe faf^ir aii^wa atBta *ta~ 
•ncaa ?ca afai 

f«a aaina atBtj»ia af<t ^taw^ ’itataf^: 
aia nc^' affcia awtnft’ta catf «itn1 
afni at'Btn »aa^ ®tac^a fe^a-nf'sa 5?latv 
cfw art»it tS<B^ta I 

•ff^jala f<caa 9w f«a ^at'aa 

sjS atiifafwa 

c^i9 ^*iwa f^cv C5W art 1 nK^rT- 
?i^f« *al c^aitcat^l a^ta'^taa 

^'•rt^ fa'^a fca ai. ^*tta « ftcF 

atfaratwa awaFrt ¥ cawa wr^-® 
rtf»itwi «iaft^i arfe 1 
*ft<¥J-!lfe aj<tai g*c%a c¥hlB 

a«N^tw (ntart*r«: ‘aa ^ ai 

^V9jU artf) I 

»I1 caa^ isfl^ ¥ ^5? >rtf%¥ at^aFat’t'® 
fenca fit« ¥aj®awfa wi^w 

caa, #, aararlSf t, ff^at«ji ^bjI fa a 
f# ai aw^ •rf^lta a»ta5f«irt '■rf^’i 
a¥tf spc^a w arntl^iai 3'*^ 

>{tati*rf: 'eatif af% c^H 


ap^l a^fftwa 4¥l5rtl ?Sa wcsr ap% 
atit, fai c¥t*s sf^ cac¥^ aa nf'il « 
asj^lSat I 

C¥t^ apc% aicfftf« it «1 at^t^ ^CB 
l^cf nc'? faa atBtncf §fcaa fac¥ ck^ 
caata csli aca 1 faa atBl^r ®*tca ^ 
^aiiftafa f¥fea>c®Ttraatn caiaa 
aka 'fla* Bfa fw naal "# « asiariSfi 
caai caai kai atBtcaa acaj^ cacaa 
ajS 5C« *ttca, fa« 'Btcaw aa ai 1 
ca naa afBfa sFC^a iti caca ca^i 
aB ca^ 'Bfffa aia, as?itff5frt *^1%* «« 
ca^ 5ta I aifar{5art ^ar -tf^ ¥C^a 
awj^ atE¥i aFC^rt ^tsa fac¥ 'stal 
atBta « ^*fcaa at^i atBta aataa 
♦tt<¥j vfaca^ atcf 1 ^qta 3^1? ’?i&a ncf 
¥t<ffa ^{S at^traa '«{natiata fHcaia 
a*lca ^ca ®fai aa fa-it»t 'aaVi 
^ff«¥ (Potential) ^fa*t^a «l'8rt, 

ca^i c»ta¥ti»i ’f^a ftaafA^ an 
a'?' a’? awajS^ta ¥ca 1 

C¥ 1 '^ 9 ^ <«¥ arrtitrt faa aca atc¥ 
ai I m nPBEan a^a 48 caE¥ 64 ffwl- 
fakai afc^a atarfta «ifaa at\ cac¥ 
a^¥l 5 ¥ta aa ( ca^l at¥, 
aaiaa 9 ^ aaa «{t*!tca« 

^t¥tt"t ^aa fa ft at^ ? 

apc^a «ftfa'«fcaa ft| 'arc’tl atfa Bh 
¥ca ftca r a»aat 43 ftf^atca i^f^ta i 
fta 5?^ «<ic»r *f^J at 3 ^ ataa Bta 
aii^EB arta 1 >{tataa' aitcatra^tca 
tafti ata at 1 vna «atf '»iiaat«ai 
-aa’vfwa ajtntfa^ta ati¥ 1 aataai ¥iirtE¥^ 
ac»i ftft ¥t«vh«rtfla -4^ aart na it'<ii 
'itak aa ftatait^a fw; f#« a® 
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i as-t 


5ti it'Jii 'stc^i 

•?! ISM I <fr5 CSTf ^ fsTOl 

'BitcH^rtc’n it ^hcjf, f»i *ff«*ri i 

c<Ft^ 3i*:^« 

CMZ^ f?|^1 ^t*Kf# MM 

f^^g^i:9ltf^St»T C*iniB »J<fT c«rc¥ «?f« 

itisr=it¥ niwtcs 5!tc*fi 

it C!?t¥ ■'^1 ST1 C^t¥, 

ns f%8^j it'si c^u ¥fs I 

«<l^t« its fir»!C¥ ¥ft>n St¥f SSf¥j5¥l 

¥*l¥t'«tS 4'8-6 f¥C9ltfs^t9 
n%>i <itt¥»w »rt*it^ it ?ii ^tsns 
^J¥ltw '* 1 ^ cnc»l «fS9T *fH«l1 it «fts« 
MM I ¥Stsi1 ¥1C!J1 ft»ltlt« MM I ^tSlS 

¥¥¥t ^1 ¥rfl «rtCflt 

Mzn it? cssf's ¥t*f '¥tc»rJ 

^ 1 S*f? 1-4¥ n*f»l 1 it C¥tJT c¥t*r 

MM ^t?t? ¥15? ¥<fsr ^t'S ¥? *?1 I 
?tfa sfs^t? *r? c?^? 'st’! f?3f| ^t¥t'*f 

*tf«¥f? 1tC¥ I 

sr<)ft¥i I c¥t^ afc^? 

?5Sf?r!5¥i r?^?{5 ?i5j?rt¥i I 

?@?¥{B¥1 1^? <?¥^) ?? I 

>a1?|»tC¥? 

^t? <«r»f St^t'T ’f?’? '« 

^1^1 -^c? ^»n;9i* f^r¥ tii Itll ^t??- 

f?wfc!i ?ti? s?t*r? tnc? 'eitc¥ ‘{5.nt? 

'»rTt¥*i5i’ ¥si MM I «t?n? 

MiM i^t«?l ^??l¥tr“r it's! « fc?r 

'« s^^i8¥ts "^t 

¥C11 ^1^? I8f¥{8¥l C?% 

C^C3I^ *iwit ^iM% «rtC¥ 

U5?v ¥t9^h-|f4^? C?¥tl CM 1t4h ?S??rt¥1 

i?n MkM, ^it I 


¥t»ih«rti^? MMM iuisfm c<rt¥ 
<¥^1 Sintft^ fSi1ft*f ¥14»W 
mm I ¥i¥tn»rt»f? cmz^ c¥tsi f«ft¥ 
*MM f¥ *rf?3it*i iti. cmi 

«T»J^C? «r?tff« MMM, C11?1 ¥C9 '<1 

fssstcn? wt¥, f«f¥ 

<ji^^ vrs^?!®ti Hu Cl f*R Nstn 
ss¥9ltl «ttt¥ Cl, 

Sf^cj?? •fpBS MVM 'J??^ 

f¥t¥ ?|c« 1ti:¥, c»! nc’l' 

»f?C5C? *^^?tSf!f¥ I n¥tC¥?f¥C¥ »lt?tl*f«: 
’¥ta'''?t«tc'r* ^wii 1050 f*i!?t? f?Kt? 
^*ir??C!?? *IC?J^ ¥tC¥ I C?»Jt C1^ 

1tt¥, f^KSH 

^?l *<1? ^CMit '«It3f' ?MC»f? 
fs^ts Clt^ It? '« C?*^1 »T1PP 
ST?? c??1 It? Cl, 1524-1804 ftitl 
fe*I it^tc’T? m >iiinr? 

ClC¥ <ilC¥?tC? C^tHt^H^C? IIM *lc?ci I «*lt 

?t1!S?C¥ «rf?i^-f?wtc^s ^t?t? ?C¥ moist 
tongue I moist tongue-*?? c*?? «ttC¥ 

H?-nf%*( cii:¥ ^tni if^i ?t«t>r ^cp? 
f?t¥ dm ICM C¥l^ ^'C^? ^ ¥t? I 

^t?»t? cMim ^c^? Hcif? tn? f?n 
<??^ I5t¥l ?t^t^ C¥?¥t t*fC? tk» 
4tt¥; C¥l^ apc^Str^W «»!lwi 

{8 »ft? '¥It¥"f? Clftt? I 'M'M 

»r?S C¥tt?tH«S (110“¥1 

40*C»r) Hl«» f|.«ft?'¥Tt¥"tr¥?C?t»ft1Wt? I 
'?t Mk f¥tfC¥tfl?t»r C?1 H*f? 

S't? «J1*l ¥t»l^?it?1? ^t?« MM\ «t?*l? 
c?rl»® aF% CMMM *i4f?C¥ ntt¥, msmm 
•lift? *fs <?¥t ¥t*5^?*?t^t? "^t 
^tc¥ I •flt ?sm c«rl?w ssrsftftff 
fswtw line squal ??<1l f??t? ?»lt?C¥? 
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n^5f 

s*p ^zi « m 

?«f«i ^cs. <.»j5 3F%r^ 
occluded front I 

'«^tt’T ’til® »ff« ?(ni3^ 

if t® i f t»i‘h-ft?t5 I 

»ir«m »it*fm c^ic? c»iw« »f1% 
c*il^t?;feui^t '«rfi:=? i 'sisnfl w <ii^ 

®\t9 fn ^h 

f<»t8f ^tt?F I C5?I*{ 'BitC’T 

I ><1^ fsfn 

Nitf c^c<it »i?r f«f. I 5?rr?5 m 
'i^tJ 96-120 I 

c’lfwH fntifii® f^» CTf?JT 

^£<9? c^it^ fna ’T^f? 160 
^*fc? 'ed J 
«i»TC«r 

^tl I 5Ft9*l 

I ff« *ic<f; fw, 1 

»i^*if5'® I 
mK 'srciT^ c’l^ 
si’ll in fi « ®ta’if^’« ?g?ifj5fti csn 
ci*!^ I fif®! 

®ti®siTC®n ifai !itri nfifl®; 

’Ttlnts, >*l*jJTt»fn 
•if%i «ti®^i I 

nf®n*r I60-200 f^t^iifsi^ti 1 

^tt|i fiPrfiiH 5ifii CTtitu ^ti 

fentwti nf^m 320 ^iiitf^tii 

3iii« fiivQ si^pri 

^n< f?tf eritf^'i if»m 


i?tf^*1 I’ll gc® I5i®i 

iMi iiq,in- 

’8C«l ^ 1 ! 

'®f«®vi 'miitn fiitf®! ifari fi'sf*!® 

¥11 at)'? Tlfs Vi.1^f? 25 cw 

320 r^r*5tf*(^fa ?i I ntiti*!®! 
«ftinti fill ’ifiit^ri 
9191 till’ll >ii3ii ^tc^ I «5ti ci-nf Iftl’itl 
feni fVii c^tn n’t ¥t>i f’tii wi»fi 

nfisjH ^ZHI ^fiit®]ti c<fZ9 it^ii ncf 
It®!’! cpfsiiti ’’fsri c’it9iti< -Iftfeti 
fii^ •« cnt9iti< ^f|i 

r?n citri I <J5a ^f^it®jta ijt*i 
iFis?« 9 fVc«itni^f3 ncf 160 ffwtflilffi 
* 1^9 11 1 1965 Jt(l«ia '<t^aitc?c*r -^l' 
it®]tl ?lf®li»f fill '‘^ll 170 I 

^%z^t*i^z^ ^ti 9i9jttR^ c»itC9« 

^ciT ^ 35 31 1 

^sfa ?i w^i sitiJ^li 

^jlf’ii^fl I 3Jt*! 4 flf*l- 

f^^t«fl ci*i*f <11^ c5TC3^t'« 8 
’tfiHi’T ^t»riti ’ll! ifi 

11?„« 

(’fto’t c’i:ift'« 8 fjiSfcii ci^) »!C«r 
«fj®i <rti, ®t«1 f< in ^tni ci^t& 

f^^C® ?1 I 

fc® f®^?i:*irf^it*T nm #- 

fi*?r'®f^i ^isifs® fi»v fci iti I 

«(iit'^i-^ «ititsc i^^ci ’if*!* 5 

^i® it^i *1111 B191 111 n^rt’ir® 

«lTlt*1 I 11^ Itl Itl ®*stl 

wjftfl ®rtiti®i *ft<fr itif « 

^tati ^»fi 

^n n*! « 
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f!?r^ 

'•(t»rc^ i?w h!§i^¥ f 5 f««r 10 w c«t^ 

f'««1 st^ I 

^tcf ’ffs- 

5friv s??, 'at? or*» f?¥'« ^ttw I 

ntai st»I« « 5j^;f C«1C¥ 

*ffa»(tM 3 F»I 1 IfC'® 

'eiWi-r I ¥t*ihit^ *?l& fri 


[ 25-t , 4^ 

fijtcff 4if« tir ¥M l^fl, fV« 

*4^ 4rftn*ft«rc« 4t4r<rtr4 

«ftf-c*iY^ f^45H«f3i »!*nt*t« '« 

41 <sm *11:44 4fr44 
44f^tw ■•3f&4 aT«t44l ¥14 4tl ¥4^ 

^t4 ¥C*1 4n»lt4 5t4^ 44t4 «C4 ^£4 

«l^l ??¥4^’T?;£a'4 W^4 4t£**t4 4[t4tC4T 
¥t»|5^4lf^4'e srnit^sf ¥ttf I 


4t°5!l£fr£»f4 'Sf^’ar-jf'^ 


4n»!t£4-i 'al4w ^*r*iftr?r-r 
¥14 'qf4ft4 ¥f44trf I 
4^4ifii cir-ij5 «f*?¥ 4MC44 FSi f^cnts 

«rfaf5 c'rc'ta^ f4c*l4 ijf& '«£t4'4l ¥C41 
¥tiiit44 5*!4f4 «rr4r£:»r4 cwH 

C4>J—-stf® 4if*lt^C«1 «ft4 '•F 1?t¥t4 
C«ltt¥4 4t¥ f <^14^4 444»lf^*a;< WFF* 
«f^4 4I4T 4?t4t£?4 C4-f “414 F^Ftfl 

Ff44l 4ff4trfl ^fsi9 ¥¥<51 4Ttl[tC44 C4 
»r*rat4 Ff44tfi»T, 9FC»!4 WtRFT f 491 
44t4lX44 fe*lt4 Ffail I 3¥t®, 

4^!»1, C4441, ♦If 1, «r^f^ 4^ 4^ 4F- 

4^ ¥t?t« '-Ot C?£*4 FTF^FT Cf ti? 4^, 

4t4, f44, 4t'«4 F 4¥ 4¥ 9 '“ftlF I 

FfFT® 4t4l 4 «h 44^ «ff4 4tF ♦ftWl 4t4 I Ifl 
4T'^« C?r"l4 4t4£¥a'«f«l 4^49 FT^- 

Ft^’i 449 ¥»i4tr 4tFt4 45tftr¥ «r|4 
4t¥ 99 I C4CH4 

Fw f%r44 iB£ii4c4tnT i 5^9rt4, 
t441 « 4f44t4 C«f»lt9 f4^ 4lf^ 
^4 4rtt9i 4W»t»rHm ^*r^¥mc¥ 


4l4;.%F «rt% F 4<rw4 FHt4 4414t^t^ 
•rtc41 4t^4tC4ci f^sfsiPr^i 
f4£"f4 %C5f4t4t»lT— 

(1) #tf4 « ^f4 ^aTtf44 4^411 230135 
««14^ t9tC94 *rf44t4 18.9000 l 

(2) ^4—72,4000 <<1¥4 I 

(3) 4?r ¥ 4t4--3520 4tl4 91441 
20,51200 «4¥9 I 

(4) 44^4 C4t9t4l ¥ 4tf% ¥¥4—633 

4<*rr^4 I 

(5) 4t?[f3r¥ ^4^4414—340 4^1^41 
{ ¥¥4trrC99 C^t¥ 9^C¥ ^[4419 =?'f944 

«r4tft¥ ) I 

(6) 4t4t¥¥—4t^4ttwt4 «*rt9 20195000 

««F9 4t4£FF ¥tl¥l ¥¥^4 4141 C44tC4 
«1g« ¥4 4tl¥, C44tt4 4t4 i|t¥ ¥ 

¥¥tir ¥44 «tt% ¥¥tf 1 ¥4¥ ¥t%9 4t4F 
t^^%. ¥t¥¥t ¥ ¥^n «t9t4 I 

•4lf4f4¥t ft¥t4—¥¥914 ¥t4¥, 0t¥1 •, 
4n4ton 



<4f36f»r,l972] 

nivm ^♦i^tfi^tn 

nm f<ti aiar .Hat 

latatrt* I iit^arati? c«rtfi?wa 

att ^ik*T afsiamisf <ijl»rt»(C5f 

fawa ^rsf*tfsT 

5?a, afta*l feata 

>r-^^qp taanta *fU^i ^f»ff tfaat*i 
mm fentata <4^ 

«f^rf atnti^’F ai, ^?tcaF 

c^tc*ith»! azi! I mm ^tcv nm 
atnj ^taff cai 'iia^ s«^ ^faic« 

a[iKaf5raflS5’t’^t3i« f#ai f^j 
ntca I '^na *rw, aw ca sfawt^ 
fe*rma atc^, -■if® 

f ara *ftra i ¥taa trh:® 

c¥taa nftatn 5?iatafi¥¥lta ¥a atr^i 
^^at^ 'atc^Ta *rc¥ faria ¥f^a^ ata i 
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tfa, ata» faa lasjtfiri! nt«ai ati. 
caaif»K¥ fait ¥c»!f at¥ aca j caaa—¥l. 
¥Kai. ^caa, ftatata, cf*®*!. ¥^, fifi, 
at¥f I 

(2) ala^Rrf at catai art«ta ati— 
5T?ria aaatv ww aaf^ att •tt«at at«; 
caaa—¥*t§taf, *ffaatlt?i. ¥*rt*ftl5ai, ¥tifar» 
^t^ai. ?[a<afa¥i, c^ftfai, 

ataaf»!, f a^«fa« lutfa f 

a<.ai'fanacaiai *t<¥ <jfaa^C¥ «ffa 
5,800 cat%a am ¥tfa¥ta ¥faatta«t i asatcar 
fait ¥c*ia «ttf 2300 c«t%a atf •aaa «rti 
3500 £at%a am ^fcf i 

am!%^ atataa^: 300 ¥Jtaa at 

1200 atc^a ca% sfiaa ?tcF Fafta'in an:a at i 

^a «r^a afcjf« «iti 100 «r¥ti am ataf 

¥ca I mi =atij3f^ ¥r¥¥tca 

fac^caa la^ aJ^c® «ftrat¥ataia 

atattai vattfai ¥ta i 


¥Wwc»mw.wir 


firisi cmm arcara aim 

at^»il cat«fa a^«-a'^at¥ «tataa5: 
¥tm ¥m ¥ai ata; aai—(l) fait wc»ia 
ati—ca staw am fail wta w>fr^ a^t, 


aitim <st¥t^ii m 

^tfaawr^a am ^tatcaa faaiy ^afa- 
?m I atai wt^a atta ff fa tJatata 
amat ata, ¥tai fata afat lat ila :— 


atma ata 

®rjta matca 
wa c«rtl8a afa 

cat^ ¥taaa 

alfcaa ^acat% 

mm^rita Hatta 
ijtafaata ama^ta 

imcata 

81*0 

147 

ro 

0*33 

¥[Taaa 

0*26 

320-0 

380*0 

acaa 

75*0 

19-5 

0*8 

1*09 

0’41 

3500 

280*0 


73-7 

19'5 

2-4 

076 

0*55 

510*0 

210*0 


76-7 

16'6 

1-4 

0*85 

0’50 

680-O 

mo 


itm ¥W I catcafe am imtwa 

am Fatciat iwi *WIR tat« aar wt>r^ aia^ 

aMI «ma am 16 at^ww l^20 a^ afmipa ffl?af*rttf i a^«t 

2 . ■ 
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27 35 

|m <4*1^1^11 40 50 

bf^C'» *ft4fl '* 

S|j» 60 

nrwi 4tcf« 

^ti?« ff«it« <4^^ 

*tt^c*i \h\ *tc? 

^*11 

JttiE f’fftfli ^1*11 4t4T'*i^ ^\m 

f®*l 41 I 41 sttll 

llll f^*l fft? <41^ 44 

^•tl t4i"^S ^Cll 
fqfl®' 4^1tl *ffl llt>Wl r®4 IffBlI 4t4l 
Itftl fl I C^t4 Cft4 C«Ft5S ir^bl Wt« 4f» 
41 itnil cw nti i «f mi^ 

«ri*li« 4^ vwi' wt<5ti 4ti i!wt «(4ii f®c*ii 
fll»fl 4ir C41 I f9^ Itlbl I’Ftl 

.^Utll •#! 4l?r ^4 111 Wl 
«•rt^n fft4i r®*i«fai ^1^1 Pt'!*!' « 
fvn lititiii cw ’111 

»fiw C»Ilt4 Itwi Itfll 41 1 

^4»tfsiir nfiltw l^'ai 

iB^*{tTR Ifil^ «rit4 ^£ir«l 

i<,^-5tcii W9 «rlitt?i cic*! «r|i w*itni 
^tne. fi« ipfitni •fuf^ 

41 Wtltl ^tlft?l '•iWfili’t ?4 ■I'hS 41 41 » 
4iitt4 111 41 ^ip ^^n'n^:4l C4t4 

4J141 itii 4<.4[i itwfti Cl 
4t4 ClU ^t4tl «ftl 

<4f-^p^^r»r c^flitn i 

»^-4t«^4tl Ptl-4|t5^^4rlllf«r»W 
Itlll flll-fftH Iftlt 41 Itltl iRltfW 
nP4t HHtm W 41 41f 


’44tll?t I3l[»4f4 litl nfil'P 

4^11 itcif I wf»i f ftn itrii 

pfi ffici ««rf® 1^1 

in'® 41, '5tl 1^411 <ttl 10 

«\4f ii«| aif4 4i| 44^ < 1=51 4tnl 

4>£1I 1<.^-Ptci W 41*" 

4f«l'» 4^t4 «fClt4F4 *1^1, ^14) 

mil itf 'iimtfii f 4 f 41 n.u 1 
11^41, itin, iTiriin iti w 

^fl4 >4tfll <4:4 «l«CV 111 41 I cn^ 

nfci I41C41 Pti ®rn 411 it» 

r?im? ♦n^ci 4tn 4C11 fKnt if* 

^ncii 911, 4 ^ If* iiinci, icnn '« 

itniifn iltPi 911 ifc* I 4ititi 9mi 

flfPI 9tl ItCfl flf«I «f4tl lt9 «if:*, 
C144—ajtifei. cwifei, ci4®4 ^®rTff I ivn 
1*H1 It* <4* licll ltt9 '»f®T9 41 I 
Itrwi? pfl 4t* '441C9 ¥tl ifici 

tlHlW^Hl Itltl 1H4?* 41! 
itc*i Pti *fit9 4^cn <4^ I'm:# f4i4-*t*4 

9tn*cn iiir*® 4tc4i 4^ci I cntitit* ’at^ti 

Itf^ltl 949 ^fiw ^laM ¥^C9 4^tl I 
ngjcil *tt^ ^1ltC41 4|tt* f*4l. Clf^f 491 
Iftir* itcil 4^9^^ 4t* 

«rr?t£4i 41 9fflr5 4 ^h I cnt4, nf4, fnf®, 
4t9*, cifitn, fp94 t9jtf!r It* 9rf9 it* 
it^ii cftn I «fcitif4i9 itcir itcif 

nti «rntn iftiti 1 J 191 i^fir® i^ci 1 
itqiji'tii 94c?nTni n^i njfw f¥»tti 
itni Pti 9fi£9 41 , Cl nu* 

Itltl 41 ntftm 1^9-4tll W 4t9 911 

iti 41 1 cntii 4^414 9fiiti nil* ficii 
49 t itm I IV* itf^iti ni 
ItlT *ml 9tl9t^ 4M rtj^n Cltfl 
^ritwi I ^tl f 14 C9t4 It* Cft* 4fftl 
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fhil »fin ^f^ii 

^t^[i it?l^i *rtw I '«tit?i 
^tcw c^ <{l'3i 

ftntw fff ntc? c^tn- 

«rrfw ’Ttnr 

vti ^^, wt*[, c*nrt?i 

Nrtfr w? 9ttf ^tnrf 

>itc^w Iff I 

fti^cJT *cN ^t?t« v^*r, Jitfftifi, fe?, 
Jftn, fjt*N fflHf 

^5 I tftlWf «rt3pjii 

f’I'l fsffftfl fft-lf 

’Tfl I 

♦iRflc’® ftcis «iffff I 

'«flWT «ltf ««=f- 

IftUf Cf^ I 

f^>Ttf ^fffi cffi fnitrif cf, 410 c'st'ii 
>«9{S ftf ffftCf 19 9 \^ 

5 f®«i I 

ftCff 3Ttf CfS^ltf’lftf 5tf ¥f1 

•ittfi ftiB c^mPfftf 

5ti *ftr«®i *itm 

cnt^t ♦ftCf *»11 vTcafl 

stiiif »rtf c^»^tP{ftiff 
ftf m I Cf8»\tfnf1 

»(t< I ^tf«r ^tfapfi I 

1939 ^Ttw C^tif 

fti? nt-afl ftfl 1954 Jftw 
tc*ftwPni ^tf 

’irNwt?t fft tpji c®»(tHfi ftfi fftif 

t5 tff*1^} f^* k:« 3t4, ftf itc? I 

ftf irttJff m, «rtf 6 %ltf 'OTfcsnt <i|fJ 


«ftt¥ Iff^ ff I 

fI ftllf 5tf ^T1 f^fi 1 

c'«»5tfnfi ftc^f ffwfls ffrff tw «itCTfi 
fi c«rtl5ain^fi'«»rf<f*tt5T \ 
ftf ff I cs^tf^ fff w»rNCT 

ntj'? I ^tc«F^ ^tspt fi ffn cttfi 
nfiiftf fFfafi cff^it'fHftf 5tf m ftfi 
Iff C^«»!lP»fff 5tf f«l 

5ce^ I «lt*ffSf, ^C»frtirf«Tfl1 « Iff 

fwf 15 cftn ftsftffr® c^iirfnftf stf ?l«i 

fttfl yB^'«tCf fMii 6,000 ^ 

ftf |fff «it*irc?f CTM 

«l1f 

b*t?f f f Tf ^1 f I ^tUtf «ff tf f ff‘I—fftf tWf 

Cf, fWT 

ftf ftfl W ffl C«iltf*lf1 

«}tf 600 wcff «rtc^i ftwtcfc*r cf 
f If ¥ «f¥tf C^»ltf^1 «rf'^!T ¥f1 
'st^n'ff *ftfwc« 5tf ftfftf 

^*irf t% I 

ff^nf ¥f^¥tf¥ ^5ftf J— 
sitft^tftf ^ficfw w 

¥itftcff cfcnf «ftf 80 fit^ ’jjffi 

ftt¥ I »f¥fic¥ Cfff «Iftf ftf 

¥ffli^ '41 *rtftf cfc-ri fcffe 
^Vs ?f, 
fffffft «it^f 

¥tf I wftftjirf cfii i5^cf cf 51*1« fTftlff? 
*ft¥fi ftf, ^ftf mi 

ntfi, 

¥rfi[tf ftcvi faiwf, tffptft 

(ntf4¥»f). ^'-sjtff Mf??r ntfi \ 

Cfift, ¥«fff, l«3tff IftCfllffW 

‘itf i i^f m *tf«ft»|fttf^*i 

artftfW Cftf 0 «« ( 





^itff 

tr?? 

sF^f 

’St>!Hf^^ 3f*FT ’<J’F«5tl *fI1 VI I 

c^in «t»ilif2i¥ an^}« »it^twr •«l w 

^fw I ^tvTj 4<|si'5: 1? 

«trT ?j«i?tf ’ifir® 511 *ttfst»[ *1*1^ 

ir*i 

»l^t^1 ^tC^ I 2, 4, D W1 ®1^3Ftlfl1fl=F- 
•lf%<Hftf»f{B¥ ’•^Jtf^® ’Ittwi 'fl'SI^-ht^l'« 
*l<fH ft’ltC’T •iftfB^ I 

Ifi 5ij4?t« »itw <ri« fviii^ 

SHI I 

*itr4r *itc« 

(9sjj| 5 ff««1 ♦ifi’fft* 

#f«f1 C¥«11 <4^1^ miFttst I 

’rt* 

•tft*(n «rcw|g^^cfl? 

f^iif '*Rtcti c»im. '■ntt*itf^Fst*r 

e^»i, '®'l>1 '« *IW 

'intHttin c*fc-t ^ifci »!l« f^ntc^ 
v\ *11151 clt4, *tMn» 

5ll|l§tct4, »l45r <44^ 

4l-l1«t4Stf ^«F4 y[U 
4rt I 

41^ 3T«|lf ilt<l ^ *lf«4t1 f44H *14 

nfn rtscw «i*i w tjij ^« Ji^sr 

«ft«*l ^^C4, fe^fc® 

»ftc?l *lt^l »lt4 W 

»itw *ttw «l®*ii «i^r« ^ti«r 4tc^ t 
5ltW «1f® 41WI >lt« fW4t« 

%i 4UW 4t4t« ^tC% ff 41, «t«t1 

nil^i ®fi4i »it« fwci 1 ‘«®I8 4iit 


«rw ni 4ff 

cw<ri 41 4tf, ^SplC® 5^4 

414^ ®ftci I ‘4^^® 4ft>f1 4t<[tC4r« 

^41 «f4t*l 4141 ^tll^lJI <14 10 
1SR44 4C4J 4^41 4f4 l4l 

44, 4tt4--^Cl 

4|t4® 4tt44 44411 I 4t^*l4 ^51, ’tWl 
nil rf»ltC4 4J4?t4 411 414 I 
^f44 4lCl C44 4f4 4tltn 41 44. C4f4t4 
flt*t4 44FI 1141 <^4144 I <4 
4l4 4f44ll 4«t44l 4tC4 I 

4in»lfl4l l44tll*l 4t«l tf44|—41414^ 
lf4Hl4 44?ll5l®t^ 4«^'»-4tl 4^1C*141 

W9\n^ I C4«fS C4f4li:i4 4lt'»C*11 4C®» 
4Ttw1l4l f4nt44W C4 4441 4l^ IJlltl 
411 4t^r® *ttC*i 4it4fC41 f4C4tV ^414^141*1 

4141 444111 

(1) 4ll t5 <^1^1^ 4ll4f®4 
C44 ^i*ri%ii 4WJ4 <1 ^t'l 
4lf4r® *11C1 I 

(2) 4tl4f4 4t4fe 4^14‘\4f;FI-»i4 44^ 

4l4f4^ I ®i: 4rf^4 <14*44 

«tt4 22 l'.*!! 4'<c^ ’iciini 

4ffl41 C4f44li:44 C4, <14^41 C4t>4 4f44t 
4 Il4l 4l4 <*lf*4l4 4 <41 <C4 <fWl 
4tf4r» *iiti <f«f44 in'? <4i8 *it<ni 
150!5 44^ 4 ^4^^ <4^ ^141 120|8 
1-ltl ItWl 4rtl1 41C4 I 4*41 fll^4ll1 ^4 
f^ntw «4^ 4t44f*l f4«l *1111®® I <1«<^ 
<441® C44 l45lfe 41 41, Cnf4C4 «t4rC41^ 
>{«4 5jt 1141 <Clt<4l 'll ittHf® 
<t4tt44 nil ^<4t?1 11[ 1 4lK^ ^^^1 
Ci|i| 4t4tt41 ^*1414 fflUl 414 €41444 
<rf%1444tl 41^4 41 41, C4^ <» <4 
4t4tl1€f 4®# fftll C4441 414ll • 
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!«>» WitfWfl nftnti '« stffTi— «r5it9r^i 


^t^»itwc4 cit^-^f «?w? utif \ 

««<tt5rft« ftit'« Pit’ll «fw «tt? 120 <ffti 

^tn I fis»jf5t ^fliri 

or«n finim cf, ^nnu^rc-f <rf® 

«rhf 36O24C0O 5^1 *iti vi i 

Iff! ftii m nt'sii I 

c^itf’rwi ««tf art's 
cJsrtU I <rtt?ra m c^rr-n 

c»itf *it< « nt^cnw ^n?r f5t'«3- 

I «i"i? *rwi 90 m ntf 

f^cis ^191 *its ^t^tr^ri ore* 9 
\»IJ9t^ >1"^? 9;'«9l ’R'f'® fe«.nt>R*r9 =ft9l* 
99i^ C9i9taft9 «t|9 •fflartCl 

•ft'*!! W ^"9 I C^^Jf 
t(Pr9l9 f9tw c?c"( 9<«n:9 *irt fe<.’tt'rcir9 
*ff99f*l 9t91l •It'® 

▼91 9tt:9; (99*1—Wtntfsi 4 7, ?^9t| 
29, C’ltf^m^ 9tft9l 26, i?t9 2 5, 
99'«19 2*1, ▼Jt9t®1 107, t,'Si9t«fI 1-05. i 
Wt9 'SfflC® ^<.nt?C*r9 9f99t1 *tH9 1*10 I 
srWtn C9t*f9 «lt%!s CqtC99 9t«itf^8 
*itw nf«9t*i «if% 9<.ni9 4-5 ffwt-ant*! i 
’yfi'?l9 •^^t® C9W9 ^•isrta * 119*119 
9t®j« 99911 9Vfll-Jl"*tC99 «rtg< 9tf1 
W« ▼rt9trf9 care*! *lt9t ^^*lt9C9fl *lf^t9 
9r<8j« ^99l«w9f 

n®^91 60 «t9 ift^ Its 91 9f»l 
*99^ HWI 40 '8t’tc*lt*ll,«r9! 

991 191 »lt9t99®: »l9Cafrnt*l ‘99\ 

S19V»^99^ W®(»1C9S 9tCt9 ff| 4tg9 
C9<rt 9tl,'.fff C*lt¥n’^1 1^9 aiCf 
fe*t^ 9t®tlt® 9J99fl '« n^9^C99 ▼rrtft9t9 
,w»2arwi ▼rwwX'fttnf 9i9»*PT9Cf ^t|fi 
^tetf nfisti ▼r®79i m 1 


^®f9 f9f9nr 3f9y— 

1 . 9«.^-nt9—9t:w *119*11, 

*lt^*^-'«"% ▼ fB*^f^9 C9t»iar ®¥t^9l ?< 
▼r99l 9^r*-’lt9 *rt''Q91 9t9f lltT® 

*lltl$tC9f!r, ▼Jt*lf5nt>r, ▼*1¥9t9 
9tl^l uni l^t»l-?ri%9 91® %tC9« 

9r9j!f'« ?9 I 

2. 9^^5ft® ▼tii~*fffl®j«' '•I't-r 
h5«tf99f ^ntw «rtii ^^9ti?t 991 

3. 9f^C99 9fC^9 ^t99 

9f^ 9‘flf nt'SlI aft! I 

^9tC® 9?:9^ *ff99tC9 f5^fsi*1->< « ^ 
^tC^ I 

9t^ CS *1 nt«9t 9191 
9^*3^9191 ^91 '!9t9t^9tfl WSr 9J99t9 

▼f99l 9tt9r I 

4. '®t9 '»t9 S|t9 Vft^ll ¥f991 

f¥9 a«r'«9t9 ^®9r9*t ¥91 99 I ^'»9 

Cai%9 91® f^9lC9 9J9^S 99 I 

5. *l1t l^C'S 99C99 ¥1*191 

¥tfS9lfl 91919 'S ^If*r9l9 ¥lf9 &«9l9 f9 I 

9l% §<.*(199—^191C99 C9t-I 

9«.9C9 4tl9 20 91 ¥^¥*1 9t¥ §<.*(tf9'« 

99 I »!l9+99«; ¥1*1919119 6 9tt«1 

|?9^ ’I^tfwWI flC*r, 9;»l*ll9 ^>¥99*1 ¥ 

¥(9¥f5 ®fl99t9, 9l¥ §<.*f1f9¥ 991 

a\m *3»¥1§I1 91 JJ9 «1i:9tn ¥f99l "Sl tlt¥> 
9l¥ ¥91 ¥91 *199 9l9t^91 C*lt9l 

f¥¥ f¥¥ ^^9191 ¥91 ¥9 I f¥¥ <9^ 9l¥ 

9rcst¥ n9Cl|®l¥«1C9 ®¥tcsru9 9i 9M 
99C9 9^ ¥^91 9HI §¥t^^ 
20 ¥H:it9'¥ «(f9¥ *lf99H SW ^A^ 

n'®#¥t9 ¥(®t?9 «rg9 *tf99t9 9tl^ ¥ 9Wt 
9tC¥ I ¥tC9rl Ifl 91^919 ¥§91 
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’Tff OfC*« 

<rtw c?c^« int i 

*ttcf* '« 

4^'^sr 

«wn vs 

T{\Vi, 4flt ^ ^Sll C8fW?5 

'« I ^^*^t6!JFfirfvstcsf 

CffWl w ’«Tf«al 

^t^»^twc»r 6 »!W«'« «n»i fw i 
t?itit 

vst^twa fwsf ^t^sf, 

f^^ <tt5i TtBtf??! ^pcitfl 
'itijtfll C^ Ktf «a. «t«[tcv5 «l?tnn( ’^^•1 

=fi I «rr^5 

n^y ^nn"^< '« ’rf?ii 

cvri^t’ft »j?c»n ctsfwcvni 
m cell «F'«1 'Sifts I «t^t?i1 

^t^tc® ‘fl^ ^Tf»ltl 

«t^tC>! nW s^l ft?, vstftf SS tfl 


<a^f 1, wt«f s Hti ffl^tf »rwR>c 
stntsT. wnr,??^f»5T, c*sr^ ^clsr, ^flft? 
?wtl. c>rtfsc«^ «tf%ii «rptf 
ffs c?-r Hts ‘(fl’itf >nsm s 
cfitw ojw «iw¥ fHiw sf^ftii 
sftf »{f«’it9 

csi^sfcf srfff n^vf 

ar st*t5i ffiti 

if?|1 tilftl (SrtitSSI I ’T*ltC«f3 

?ttcv« aitls® ^^C'® ill *ttcfl, 
c»!f?cf ^tPrc<® 

wi Tni^ v5t^t«t cfil 

Jl'^iTftff S 19 fftll 

f^wf9 C6^ stsr, ^< s ¥*i«t 
«if9ftr9 st9»i^ ftc® ntc9, 
niii ^^C9i cfc'19 feafsfii m 
ftst^ Ttfiis '»t9[tc?9 ^fnvs I 

f*5^ « s*s»f «ft95r9tftii ^19? Rm 
V5t^9l CfiT SfWftCS S 
»ics cfcna »i"nc?9 ifi»rt9w fftsPintn 
fflC'® ntC9. T¥1»|9| «?tsf9f 

n^cftfsjsi 'Sifts ft*iji st^if 9Hftc?“r 
nt^ti ftcs csrstfw 
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f^wf!! ‘ijf'tw 5t*irf ^fpi? 
5*(V *ltf5tCT 1 qstfl C»t!l I 

a^f's? jfaifjf c»T I 

fawtcj?* ’aifjtc*] at^caa arit<. «it?c^a artca. 
cnHi an aai fanra i fat 
fai^a *(tacaa Jitaw sf^jsi 

wtna *f<f ^c«i %ffa if^a^farafiT i "ptk 
Titfta^a-fasitsr fan fanci—atiTn 
atl cat¥ ^j c^sT, «rtJic«i Jit«wa 
sj^fa ?c*j am¥ w'?*f?tc<a f#ai, ata 
^tcia 4faftH—^f»i^ta 'siRja i 
wm at?a c^arta c^n ^<it»Tra ^»ratna 
^wifafTa^a CHZ% fr#ta ^cara 
na c3! aa^a aMfaa >ir3piS»r ai 

f5i|a^ ^«^a, aticafa ai caa—faa^na 
Wataii ^tsF «itaai fiatar afa 
atscaa ^oaa fa| atai^ *ftra ai, ai fa®ta 
fact aitaii aai ata ai i »«a aca ^tatraa 
iiicaca a^a afaa^, ^ta ^ta 
^r«atr'® ’ratmaf« anrci i 
af^a“W«rt. «fff« arrfaartfa fewcaa^ 

ata I "aafaraf caaa ^Ra^a atafaca? ffcaa 
wta^aatfcat•Hata—aiai aacv cataicaa, 
«Fa|, a?T artanst ^rara 
^ata ajaata ^ai aca ^afara caa i 
^Wta <aafat3» at^a^ 

^atf aaita cnracai «f^a-fawta 
«tr¥ a(t«n %aif, ^fara^ fir^l wai, 
^ l^nfhaF '»a aj fata’* a«ita 
"fta ast^ at«a« «ttf’af^a^aa 


wt^cani 5^a-^3ira ca atsftaa af^acaa 
ata feaaca fagfei aKf ^faa^i ^can, cn 
cafa arara ca^ i fat afraa c^m 
'srw^ta ’fw aTta-f^aitraa aiaata «?\ataa 
^aa a^a ^raci i ca aa 
5fti>ir nat'^ca (Pesticide) <«a aata ca% 
aaa fe^ntacaa sfcw «rafiat<r aca aw 
arafa*, ca«fa -fc^a acai area carv nta 
<*ft%t?a ca asf^ ari, artaata na ^atat^ 
ca'^faca ajaata aaata fanra* ata fnana j 
fawttaa ca a*aa af»!Ttcaa ^tcar 
aiaata ^ai atafta.^i caa at«raa aw 
a'f^aa aw ftf^caca i ‘a^i fa-wl atgcaa 
'ia?55^ta af^i faai ^a-faastwa Ntf*® 
^jaaiaata'a ^f«acai ^a aa fa i fa’^iaatal 
nat«f (Defoliant) ai aita 

(Nerve gas) *«a «ta^ tatgaa I artw 
cfaaataj fantwa aWcai a?ara aatai 
aai awai at^i ^ta ff|{ aa i 
aat«FW a?^«tia ^tsw aw «it«r 4wttfa 
a^^aa fa«twa, ata ^ra afta- 

f^wtcaa ^ «ar ^ta asta acai at^w 
atfiia ^aitwa aticaa ataififv ar¬ 

eata, «ai aH^f I aawa fawrta^ 
fr«l iTla^fs-f^^ta (Bio-ethics), at fawfa 
anr« ataatf^f i 

f^wtwa fatsiaa, ^twa afatca 

*54bf wtata call i ^a fawt^ asti arptaa? 
f5rtaw yw ;gtf arrat^ 0CTtl l 

* €itta»im NtH, ffaaFf^ fNfaartwt 
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cecf c*f cnncf 
ftfl c*far« 
c5t«t %c»i f?<rc« Tm 

«fH cif>» f?n«ir*rf nw 
ftftci C<rtlE, C^t«(tf( ^1 <81 csil I 

SF^ftl «f8l fh8tf, «fttn <1^i 
C*IC«jf^l ^t«F 

*jtH 3Tc*irf c«Fr^c?~f<imri9 ^ttn 

3?c^fl c^t? ffs(tfli vjA 
«it?ll 's 'srlt^f <«rf^tca ^»it*fi 
Of^t Iff =11, CV^*!»lt31 

«ftci8 't^s nt'«?fi ^5?l; 

’Itsw 

«j^—f^318 
^r^i —^] «tt%, ^'*1 =11 'Ail =11 

1T<I'» f 

wl5^-ftwtw ^tn m'?i^ 

(Reductionism versus holism) 

<8tw «inf^ ^f5l—^c»11 wfaf. 

^1 t9^un «inf5i «ft%8 «ik=nr 

ic«n smi ^ir¥«ft*iOT «ffrr^ 

^t=ii 5fi^a I 

<f«?tr*r8 ^«sr«if«:<5 ftw 

ftltl '« I®. UiJiT. «<-itii1- 

<5^ I c^tc^, c^ift^cv 

wt8 *11^ frnf.f®. 

«i=t. <«, m c¥ti« ^iti feitfiiH— 
ff, fsR'snin’? «t^8tr=if fstufl® fw i f®. .aisi, 
01® «ttm 

c5®=n—-4^ ^ ® I ’•ftnf^® 

1%1^'^wt^fi c^iKartc^ c^ivn 
UHf% mn cm?ti ¥11, 


mc» wt=ii c<ir»f «ifw* w ^mi 
m c?w I 

ff« nf» ffe. II151.MH-8 intftwT 
C<51 ?r« ®®1, C®tsi «tt®&8'« 

«ltM1 Cf IR l[ni, C>T Wf 

'H’li fl f «tt4ta <«®l»i c«frt cn 
«rt?1 £¥t=r *imi Rtutwt 

Hw Rtc»r =11 ff^^i »r*ittarfl 
c»itft» c?ct ®t8i ewnn 

®iw, ®i ^*11 ^rs^i =11 -, 
c«rc^ «ft«Ti c¥t=T *r^ 

«lt*H1 =11 f «rci1C®I <118*11, Rt8tC?8 
wt=f ’T*1ft<5 ‘8^?1 8t«®l ffl RfC=IV 

5?l8-^wt^ Rt«f 8»ir» "?8= ®c«i=r-~^<c® 
ftcsr? 8® ®C8 ®t8C® 1R8, 

*lt8K8 ®t8 ^®tsi1 C®t=1 f8»iw m I ®t| 

®l8-ft8it5i*t8l 8lt88tfl 
(Vitalist) Michael Polanji ejf® 
f8Wt4^t*r8 8® =R=1 ¥18=1 =11, '*Lifc is 
not explainable in terms of chemistrsr 
and physics alone, and the added 
ingredients transcend the realm of 
knowledge that is available to the minds 
of men ” 

wrc=n fe*r8 f3i#« 
f8WtC5|8 C8Ft® 8^ fllCf, 

818t88*Rtcw8 '?iBr«f»rN?l ^f«8t«fsr ®wt81 
®tt 8i8'98t^ i?l8-f^t%ff 8V8r—irrtt, 
®81 «1t8Cf C8t=1f8t9 ®tW C88ft8 «rwtt=l 
Rtiff® llt8C=F W8ti¥8t®8C8i 4ff^ 
=iw «t^li >rf^ (^11,181), «8|^ar 
8iti« m W8t^ tat 

f^twi 8t8tw ® «rt^f *fiynfN 
8*^, Wn nftnw 8tt^f 8W8ti 

fUtlw 8Tt<Jl fITS 1 
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afOT 5HlfiO 

<ftc*r« W «tWff ^ c^t'Tte 

CTW I tot *tr5, 

«rM 'Bfl? «rf^1%Trir 

»«v w*r« 5rff[:«r¥t-r I 
Reiner JiW ¥tl^, ncw 

^ti Tw I 

4lt%« >re<fT ’®t« «lt*tf<^F 

^csm cTfsr «rfl» 

^•1 'vtitt^il fitM ^rttor? 
wfrsr?* ^irs i 

wt*?’ ?[w <fl^5T »r^ '®^r, 

*TC*»f«^ csi^ I f^'ilt:?^ Van Renssaelaer 
Potter i2-f5 ’f^ri 

(1) «rr®TV 

^ aF>im« «R^»r « »!#« 

3«:«(r 'sif^TC^ i’fi i n*!*?* 

ife? ^CTt«fsi VI ^1 
V I 

(2) ’"ISil^l^si—«t«r 

erf^t «nnf^i^ fw c^,«rs{^fe¥ft^i 

4rt f^-5^ m nc? I c^t^ 

c^ w* ^1 I 

4f 15 »<i¥ <fl«r 

»!tcn i 

(3) -rfv« «rKc=r» 

mw V ifvfl i 

»ti% cftw Tnfv 

Wl cftf f^f^i -sitawti ^fTC^ 
CftCTI "Tf^Tfl^ f^<wii- 

'•fiiif n^'^ fltw ^ti 

«if«'i VI TO I 

3 


(4) c^ f^cHsf c¥tsf 'iriifv^nt- 

^ft^f ^ cVf ¥tcw 

nttii cvcf ^tj «rtTO5^« 

nifM^ 'flTTfn^ «ffiFTtf V 

f^f^«irtc?r vtr«¥ •itc’f I 

(5) cftc^, 's^ 

«<rc*f n?t«fiftn nf«TO 

*tfv sf^ vt¥i n^fl 

c¥tc« *it«rj <fti:¥ 1 

(6) «rN5 TO 

Jitftw fi9\rs V »«v Jitto W5it« mi9 
«fiitw% »rc’f<i c^Fft^w f®. «^?.-«i-c« wm 
^tr®i TO *ftr^« csT^ TO 

4tt^5 iff%cw 

’«?rci ( TO®I 

<«5rirl^*i, ifriJm 
«ft%c¥ *fflcTO5 »rc*f 
v-sttr*! nt?tv ¥CT I 

(7) cvns ntf® TOtw*r 

f®-«sf-»< f^f- 

viv itTO »r?f® cTO cTOc®t^m« 
V I 

(8) Vf® Rw 

»r«r^5ii I 41 ^c*ra 

^IR® 3Tt®®, «(c^ nt<fj cwm 

ori I 4l Vfl f tai V 

(Hl^ «ffVI 4M^ 
®rfi 9J1 v\ 

(9) «jc®T^ >ii:«o Rrw« Rpit- 

¥»it*f fkmv TO Rcif «ffavi ^TOi 

4» TOftv iti^fiiv '• TORr® 

>rwTO Rw TOf I irWr® 
TOm %«n R^«fc«4| 
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(10) 

fsjflfai® i ^t^ti 

^tftt’TT 

Vi I »«^tl c’rT’r 
t(«:‘ffl ^fk^rir ^fi ^«fi i 

(11) ?f3i*i nfatifr^f 

f^n? C¥t5r vflsisrtliic^ i 

fw ft?l 

fii ««ftfi BFt=i1 « ^sftsil 5^5=11 «r^s 
?f% ?it>rt?f^v *tft< nftwH 
"Jtc^F. ^ ^f*»tc»r3 c^ti?i f*rc-i^ 

•ftwi 

(12) ^%18 mim 

tni f=i^j nfsi^ms »rt«r 

carets fw *ffii*i'M cntfl^tc=f, 
«rtff«^ c«(r*F cn 

=^hstt^ ^51 

N8 

*tit C^¥ 

*t<*f C’lfitf ^z^z% ^if%^ 

*rt^ wi:f^ »«wcf, '^c!fcf 
»n:if ^1*9 facsfif ^tfsn iNc® cnrm’■rt^ 
»»t«i ^1 *riw f^, ^ini c»rci i ^rm 

^t»j «ti^a 3Tt«r 

c!?ata ^«ti I *it35t3ra c^r *tfa- 
cnna 31R Rata f%aj8f»f <8a— 

nfiirai-fa »rnr RtfeatclJi >iatart«i 
WR i ca*l> %s 
ft n«f»^t^atar—niw % aWa 


125-( af, 4< f^fri 

attn fR ft'Sfl t^Jtfal alJatf 
w «i1rai arH^af «iicf f5("Bi^ •ifta'^a 
a) aiRi c5tR—aaa atia #t^taa 

aal fatal an «rtifaf <ritai atat® 
*ffaa^a« ^atf sfarffa® vta ^aa^ faa^caa 
R»cai ar«ta fa aa i *raa^ 

^C9 atsia »fatRa acf atfani caata ah 
area I laatR '«if«a aarta ataata 

'»tPrta at?a aant^caa nR atfata caata 
cafel aca I naa®1 ai c-ia m fRi fta® 
m I 

atfaca Rata a*a®i. ca aartal cat¥ 
ai c^a, Ma fca «?ta »aa^ nftca-t «i{5a^ 
^<fa I «iff% c*ta nf« cac^ cata—c¥ IScaF 
amai «fyf® a">ic# a^f wta^ 

atal aa, 'Bftwtfa frcaa a^p «itatafa atyf® 
m\ aftaa ataatf^f ajafta i 

‘aSl ^ifart^a ata?a -aa^ ^sta «faa[«. a^naa— 
^«taa ca'R^ aata^fca «fiatai71 

^8 awtai 

^a-fawfraa «rnf® ^#ta1a aa \ f¥i 
ftp, atf|®i ai fawtcaa '■tiFtar fac^a a® 
la^a-freita aaataata aia ai i ®t^ wta- 
^wttaa 4t^1 ntf f%< H®tafa c*ra 
*ftia fe^tatai ^na^ «rtattn ^a-f^wttaa 

4aa ca>f*iv nfta^a ftacf, fttf 
v^z^'9 «r^f^ n at i 

¥tt»j ^wta '9 aafewa aatt¥ii ^®a 
*rtf^ am, aitsftfa f^rtaa atf 
arwhsftv f fw cafata evta ^ ca> i 
t^iittaa aff^ati® arlvtR ^ atatfta 
i?rata nfaa<$a 4CTO ifN*f^wttafl 

artartes 'ftar cf ^a'^a aiwi, 
<«ta-*ai ftf c^~m faftai 
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c^tc«fw mw r 'nif 

<4i\K 

I '®t| t^wtcjifs cani=^^f%s 

'srcutc’f c^rt^tw, c*iwtc«f «t^- 

«rtr*i«f ffCTntc^— 

«rtvfn¥ c’?, 

&*fi ^^5 

«icJi fUJT, ®pr^-f^«rc5!f? 'ai*f«ri?t5r 

"•Jt* ^*11 fefs® 5T7 I q^|%f^35tsr "Blt^tCWS 


8rtf*?w cvi, «t«! ^•ir® f% c^t^tf ’^ti «ft^- 
•»i& «t?rt mUPf cn, 

I^DT >r^*i s?t5i>f'8t«[ w ff ^t<it I 
49 C¥t!T ’T^JsfST'Srii? 4^R nNffi 

^tc^» 4*1!! ntfn 9fl1 !!H «C9 4l 
»!*!tt|t!T *(t9t9 

f9a»t!!—^t9 f 9[C9 “To balance cultural 
appetites against physiological needs in 
terras of public policy.’*—ijt'S 
C'lC^' *!t!!9^tC9f ^f5t9t9 4^*!t4 ?r’!'t9f95 I 


’fJtC>l9 'S 'Slf% % 


’tJtW (Kinetic theory) «isj- 

*ft9JT 9!9C»1 C^t9f1 9tf C9, Stn 

?frt»fl9 n*rt£<9. 

t5 4t*r nc^ 49^ ’jcflr »i£ir 

C^n'Q ffn ^Str!!l ^t9, »fJt*i{B 

^9£»i nfiin^ c^c's *itc91 

91911 CIW^ ^9Wtf9C^91 ’llt’IC^ 
^9»r nfil^ ^9^19 

^t9« 9WS! I 'B|t’T»I '«it9!S !P99t9 

•ft*ltC19 «ft!IC^ 9C1—’fill' 

49^ ’«t9 *T£«f 9tl**l9 f^F ? 

*1^*199 B, Von Helraont (9^! 

1644) f9Wt!int£^ ’trt*r 9I99t9 

^99 I 499 C9 99 9t99^9 *nftC<f9 ^9>9l 
9ffe fe9»9t9 (Critical temperature) 9^15, 
^tl99 C^nn 91 9t1 49^ C9 99!? 9t9^9 
99t(<9 ^^1 9ffe ^lt9 ®*rt9, ^t£99 

9lt9 919 19H 9^i:9r^ suns «l«tC9 '®9r9^ 


99. 9119 ^99 9^9C^5 3I9 4 

5ln fe«C99| «f£9l«f9 I 

9ll9C9f ^99 9F9919 CSll 4f 

^f«9l9—4CV C9tl»tf!B f«9f3 n4lT9 
9f9l ^9f «I99 9^1C9 9?^ ^^«l9 C9Ff9 
91911 ^<SWlf9*FC99 f99 91 • ^99 9Jt9C^ 
9919^9 9C9 519 T91 3r»1 I 

?Jt9lC® « ^19 *35^9*191 %99 4^ 94ta9 
^9«lf9!F I *t4lt9 9ll9£^ 9^?^ 

®9s®t9 9*l!:5 9lf9Cf «r'®:99 5T9 4C9tC99 
9l9l ^ 9:9 ifil’'® 9*91 I *l<tS9 

^9-^999 «rNf5F9t9 (Joule-Thomson 
Effect) 9l^lC9I «{r^ f99 9f^ ^9*^19 
9Jt9C9* ^9^9 ^9l ?f I 499 9^fV«^ti:9 
9I19C9 ^99 «19^t9 9r91^ 9F99t9 If^fl9 
9fti;9t591 991 9l9 I 

9^499 Boerbaave ^Ullir nsft|?¥ 

W 9F99t< 9FC«9 1 1732 a|t59 
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PiCI 5t»lt5T. ^ * 

«t5t3T *ftsr, ff^ 

n<^tf ^tvi ^ti '■fw cft^ feniwtsr 

««•{ ^«r« l^sr l Von Macum 1799 

ntw «*iti5«^f ^nfr «(Ttt*ii- 

«i»( ’few I cnl 

Dc Moeveau, Dc Fourcroy, Vanquelin 

—40*c «iitwtf^?i <iitne^ 

f Cf 5few I Mongc 4^^ 

Clouet tfTfw Ft*r ^reifi 

jfw so, ntsfi fw '^i w 

^Witf^¥CT« ¥lf2r*tt^ a?i5*J< ff»l 

nefff I ¥ti*i iflVfti ’iTt^ 

3^*^ W ^ <<14^ sp^ts C^tff 

«rt« «i»Kf^ («f»i) ’titw? w 

H fi»i ^*1 wii f r®i I €rt^fsv 

J^rfT fftW '« ff*fte? North- 

more-4fl ^ivik tt3nft»rr I 1805 >ttc*l 

c3Frfil«r, ft^egtwtft’f ^JtPi® ’!Tt»i 

srl^i’ftfl ’tit’icv 5t*f 

fw ^«»f ff« ®t^-^irtt® 

^5W1 ^ I 

fitytsnw nw ’iit’itf' 

nfi'i'f «fw 

*1 ¥JtltC® I ^^1 V 

«rtftew '^ifl5 f^Cf '«tw 

«rte^ caftftst ^ut*! ^v*rw 
cw 'f ^<ri8 ’ttPia ^ ¥C9 cwi '^na 
«mife ftafHatm (« ^^w ) w 
^ftci itw I ftftifftv wre»i 
cjftfta Wi «»rw TO 

m it% nti nfteitf csFtfta ftw*^ 
ifte*f «*•! an art « *iwi fiu-r 
nai wi uTBtea f«ft ortflH iW'f 


ffttsftvt TOTt^®» >it«teatwa, ¥fta 

cartatl®! fnttatftai atia’Q^i ’fJtn 

'BUJl f ac'l I Colladon 400 ft?: 

aa^a 5t*i 'f -30“C^a>^«rcatn ¥Cfl« 
at^ti^ra «iaTOa 

C»ltfta *fta} ai’l® TO M. Thilorier ¥t^sr 

®l^-'Bifrtl® ^ritnef wrate®a ®a»i 

«Ta’?ta ’tflaf®® <ittl ®a*i 

*t?t‘^t5rf at'^ft'g® TO 

I ftft '® 

’Ttftcaj ‘flf’ -sfafta ft*ift*M 
- IIO'C cTO 1835 >ltC»l 1 

Tliiloticr-'fl^ ft^iftTOa nt^eai ^Ttak® 
1845 »[k»l^ftft5T, cata^t 

c^St^aft® nitn ®a»^ to^i ® fts ®a»PTt«(T 
9nt»rc¥ ^ika'e nfti® f ea=i i 

-iio’c ^^®ti TOaF ’tm «fs'9 

5t*t TON TO® '■iftf ® — 

®rf%c«r^. s^ftcttca=i, at®N, 

vNh «IC3|twft® '« • J- O- Natterer 

(1844-45) '■rf® Ft*f i*fcaN aFal 
^a ®aft® TO® »PN w fti f®ft 
ftena®tta ftft® •iteNa atai 3000 ati*r®^’ 
TOftewi Nea feaftN "f®t^ 
wmen toj «t ataatl awL® 

fa ca, aa artat® ®aa 

TO aka ^n 'Jtai ajN«ftt^ ttal 

arkl (Permanent gas) s^ka ^f®aft® ®eaa I 

ft® ftfftcaa acai^ 'Stcaa 4 ataai 
eratft® VI I 

siTtn ®a^aFaNa cro weata 

®aitft caa T, Andrews 1869 aftW I 
ejfwTO ftft^ ft®^ ’I^ttaa ®®*rt® 
TOW I aikna TOi®a, ^®l ® sta 
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•tftvi « ^tf=8CHi >rift5=f fj m, 


itrm ^¥«ttn 

xfirini f«f^ 

cOi-^i f^fw 5tin «rt« 

C*l«lf6<S W ^WH I Andrews 

Isothermal ^1 '•rjt^^siffl C>»<1 

mw ( Isj^flw) I ^t'ajcaFfl 



\ VC L £ 


is?*\ fsai 

c»i<r c?<ii n%i3'Vc-^ 

fjw 5t*f CO* «frt*i35i 

«tn ififl ^vw »iw ftn 

^cb (Vm AB ) i 

B fk^ fttn CO, w ^iiw 
irri^*T« W9 ¥W ^tc*i C fk^ co« 
Ijitijb w ^ c»»^« CD 

fw-Hrtn ’jfti ^bi»i« CO',**41 


C411 AB 4r\tn CO, n"^(f »rjt*i, CD 
>i"^< ^l»t 41^ BC *{Jt»T 4 
4«ii 41 fiari i '4t^ta cicis 

BC «n* «rti«sf «rc’i'a c»fri5 

m cit^ *ttii a, istn 4»if 111 i!«»i 4 
iJtlll ^.111 4^b mw 4tl I 

2r5“c ’4ta^i-5ti ciifl «f<r44b 

f#sbl C^tb 11 I 311“C ^5p5tl 4t 
W4tcii f’f'sti w« dtii nfll4 

II ^ti 3i‘rc-4i §na 'ti¥4tci c»!ii 

III 4r^i i4i« ltd s(ii ^it4«r 

«»« 

cicifitii 3rrc co^ ifjtnc¥ 

400 it^isj^i 6tn ^rtitn ii?*i4 414 
^1 Itl 11 'eriB 31'1“C iti 75 

it^«^i 6tcnb CO a ^14 in itii 
141 CIC^ 4tCl feis«tl 414 4lbl 
^11 4[tCl, 111 lt4C4 1® 

6t*lb «ttltn 111 Clt-1 41 C^4 CO,“C4 ^14 
111 itCl 41 I 4M f^fl Clltl Cl» 

4JtC4lb 4114 4^15 ®13^t»rt41 4ltCl I 
c4 ^^^ti 41^ ^1 Cl b*rti 

1^ 5tnb ^ai cit4 41 cif4, 

lltltlf 41C4 1^11 111 41—C4t 

Clb ^rjtcil ’I’Fb ^1*®1 lt4 I 

4lb ntfllflll 4^14 Cltin €44, lift 
4Trn4f»1t=l' 4^f44 C14 *514 ^4ltl nfl*f4 
4114^ lfsi4 411 ’ItllfS ^tl fl|b 41—5H 

«nitnfi «rt?n 4tni iiib 4fi4tci®l«»i f 11 

11 f4 44 b 43re 4t4tC4l n fSf I 
eijt4j:«fi «rr^itni hutfiftin 

4t4C4 454 44bl 44’»1 €4^1 C444 ¥C1 

fii §^4ti ^ 4114«i 1 4ti4 
4tbtlrt«sfi, .»ffb 
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§^151 - IIS'C, - 146'’C, ~ 24rc 

'«-268"C 

1877 >ftc*! R. P. Pictet w 
ac^ I 

(Cascade process) 

?n(j fTfcir CO 3 nit’f *ttitr5»t 
15 a « fnw fsiiiPtcn SO, 

sji? jfflt 1 ?r»i cOj -n^m^ 

i[ta I ^9!^ COs-cf 

'■ina >i»ij Thj 

^fticsfST fm T?ttn fiyi I 

n»! c^tcJi - i 20 ’C'ifl c«?WtT I 
y\^% 500 5t*f «trijtrtfl irtai 

I «ifircarcsf^ 

a* «itc^ I 

L. Cailletet (1877) ei’l'iB *1^!%?:® 
«lftfC3?3T Ncsn- 

arlt® ®a»» ’VWHI «i|89 

5|t*f «»Itf®ltcaf5af ^r’Tta*! (Adiabatic 
expansion) n«f% I 1884 ^rtc*! C*flf^ 
S. von Wrobicwske (<ia^ Olsche- 
wski a*tw® ^f%cw*r 

^mu ’(Tt'it’r 

csli f^'« cB^i nt- 

afn® 1 

Kamerlingh Onnes 1894 

CaFtitt® 

4fW spia^ I ’Pt’ftv® 

'SJtiS 5ltr^l?i ®tn5«t5|1 -- 218 "c ®^»T 

^1% 1 « 

-24VC ® 

~268'C j ’5!®aU ’Ftncf® <4t 

jrjt»ic¥ ®a»! «r»i ^ 1 1 


ftt»ilt*ll® ®5»| ^ ^K»fl» ®*R ^*1- 

S*i>riT <if® ^ ®rtffl 

^1 J. P. Joule ® W. Thomson (Lord 
Kelvin) ^f®! nitn 4f «r«*ra 
n^t^l Vtm (1852-1862) f 1807 

<11^ awcia i 

'Itai c*rr<R, sttn nit>rc® ^fr 
fsia wten «rntf?[® a[c® c^^ii ^ca ®a*®ta 

atst I fafsff nrt^r l^ca ^tii 
afca^F f»r®tc® 

a;sn 

(1) ^9F-fe*i>riT wzn nrltna 

^^®ta car nraa^sF ?a, ®t Ptn ® faa 
^tina ^I'Sfl^CTa i 

(2) ^tata*! ^a*®ta »i c®a»j 
^ttigtcarsr ® f?f»iat*i it?i, 

«jf®^ata a'C'i it®i J^ca atai 

cflR ® ftf^ata nJtc»Ta nta i 

(3) «fc®T¥ ’fJtr^rat ‘4®i8 aj®- 

Sa*®1 (Inversion temperature) ^tC® I 

njt»r «rtafa® ^a'?ta ^a>®ta fe»fca 

<rt«iifea3 5i ^«!~^a*raarf«fapata fff *ffa 

»iia^ ‘aa ^t?Fr»T st’T nta; 

«!<[<. ca «rf®^ta S^'«i 

*i^a^4 ’^la, ®tc®^ ai® la>ii aw i 
»rt4ta Cailletet *0^ ^n-^na ^f®- 
artiw *itf^ca 1877 »rtw tJtnt® 

(®aan arrt) ¥aata c^h ®caa i 
^ifarcara, attc^cara mtraa ai® 

^a*®i atatat ftftwi- 

c®a ® ftf»ratcai aj® Sa»®i atma --80'’C 
*«a^ —240’C 1 J. Dewer (1900) a(a*^ata 
affasfanttc®, ^twa ^a»®l item 
ftntta aiaita a^a ^Jtir 
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1972 j ^rjtcsRf 


¥Ct^ I f^f% !®?[»| sit^rltt^SRt’f fsin 

Ftr*f ^rHt^ vw ^r¥® i^t^- 

c®tc«w «trt»Tr^ «(<rt*i — 200 'c 
*rf(^n 1 ''sts’f? ^^11 ^irt^rnf ^•i- 
tfrRsfiwhj 5Tt^tr^r 
( «rtT —250*0 -BitcsjsT 

350 Bt*r 'srcit^ ^tcf 

*ffl*f^ 5ir«r® ’T’Psi Vf I Dewer 

*tf5t*r'5 3Tt'«F»lI« 

?FC?iJT I «ft^ 

Ffc*! ^"5 

^t9'« Stn *lt9 « —259*C-< fens'll 

fC^I I ^ilS! « f1^j( 

'^'V '« I 

ft[f»tBt*r ’fif’r 4?^t3 ?f^T 

H. Karaerlingh Onnes 
1908 3Ttt»i I f^p{ fsiK 5tcn '»?•{ ^t^r5tc®F=^ 
^Cf ^t»lCSF® *l«f%if JTfiFtnj 
nitT’ia $^i5t —235*C-'ii fsrn 
^tr^r^r f ^s|-fes{ifsj 

5rf*ttr5 

f^fsr srrtncv 150 Pkna 

'SBcn nffl5^ » 5t*f «r:BN 
T^Pi m^ fFr*iit»ic^ ’f’few 
^flfhr c^ vvt =iT«f ftfnftcsrF 

^^151 f%f^ 0 82"k-c^ !ft*iti:« I 

Onncs-«flI nfl Keesam 130 ^t^Jl'3^1 

5t*r ^rcifr •ifai'® 

W^.'I 4‘2“k ^spiStB 140 ^1115 

^\n «fCTltC«f « ll“k 23 

«rnti*r <5tcv t 

Keesam 'e Clausius '®?»i piW *1''? 

5tm^ I ^tiwsr m^, '»?•! 
’Ijis «rtC¥-“He IHe III 


^18 ntf 21c 

(Triple point) JTt*at=?Tltf 
(Equillibriura) ^tcat I 
n’JJBCS Ft»!R Guiaquel 

‘ilffS HC^f'SrfC’F? (Mono¬ 
graph) sjftfiiTi fifiPtn ’FCIJST i kamerlingh 
Onnes C*ltsit«ftl^ 

(Monazite Sand) 

I ^H>ft«II 

5F?^tiJ Stlt^ 'srtCF I 

^WtC^w h®tPrf W, Hampson 
(1895) « ^KfJf C. von Linde 

(1895) 

SF^'C’® 's 

®tt3f I Linde 200 ?(fl5'8^t 

40 5tc*r « Hampsoit 

200 Br*f c^r? 1 Btcn 

Fl® Claude-® (1900- 

05) ®5*i «F?i:® «rr®f^si ayaFts 

®C?5ll i0t»r*1’5?C® -FflC® Claude 

I ^Jlfs^tt^fiTf 

«rntari?f ’T*fyi 5t*i itf, 

®<ri^ ® c*lf5lW^f Rfew[ C®»f SfCH f*tTB 

^33 ’FC^ m I ®t^ f®fs[ r*ffif?l 

rs»i f?»rtc=? cnt^rftBtsf fib*? i 

cnc§f^Bt*i I«lt3r —160*C *!■<« 

*rtc^i cnc^ffSRfi ® c®c*t<^1w?i 
f*R!M ^sf’Fn nt^r i 1934 

ntr*l P. Kapitza Claude-im c^fHlsj f^!^ir*3 
n?t«f 4T4Ftni 4S[sf®tn »r5i<ffsf 

I «f%csT fnfn®!? ® 

*itai Xi Ftc^sr, <«f 

®Ttw« cwm ^ 

¥ir!«^ ^11 ff*N X) 
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C25«rf<.4<«r^^ 


sit^^rt? fwci «iT»5 5tc*fi ’fit^'r 
¥C3 c^, nt«rt^ ’iJt’rl 

cn ^ I 

F. Simon (1926) 4? 

’fJtC'TI ^CK 

sjtt^CT ’TTt’I 

^tPti ¥^> C"ftR^ 

•6 5frt5r c«ri ^c»r ^tr*ni 

cHt^*) I *lt*tt*T I 

>Tfififf (Active charcoal) mn 

»r(?twi it's! ¥flc»i 
«rpr *ffii>itc*i fff«i?t3i ’iJt»r c-il^*i 'fw i 
»ll<r3» ♦ftl"H5 ’Tt?tW ^fJt’T 

c^csi ^c»i «?«rtws ^^151 
^15 c^m «tt:*ri pH «iwH 

wm f^Pnt*ir^ 'Sfl*! p.^f I 
♦fjHc¥ *ff«‘f'f ’fflt's. 

nrt’TC^ wji^ 
^^ift^fjiii «tn*it3it« cif^i 

fiR, ^irsf csli 5*1 »iHc*i1— 

ff VW -273*C ^ O’K nH^I 
I Kerne rlingh Onnes 0‘82*K '« 
Keesom O'lVK ^ W 

’THtt^T ( 1926 5Ttl»l P. Debye 
'« W. F. Guiaque m9 

(Adiabatic dema¬ 
gnetization) «n5ta ’^casn 

f«r^ 15511 ^I5r P, Curie 

(1895) i 

(Diamagnetic) *r¥t*f«H« 14 ’Ttltll^: 
C¥1 «(N¥T (Field strength) i8^:i1 
f2ll W f¥¥ *tJtlt*lJH,t»l5¥ (Paramagnetic) 

(Susceptibility) W 


»rcf ¥ii 

ifWf pf¥<rii¥i c¥ar-«rtiz»ijf »r’rtuntf«¥ i 
l¥lt<n:¥ Curic-Langevin 'Wf'9 
^11 ¥tW »ltr*fW Dehy«- 

41 «firf^^ *rc¥ ^i»«tc¥ *fi¥ t^s t5 
¥tft¥tff fitci lt«fl W fWCfl 4^ 
*mf«c¥ «r¥c*i nTtitirHj[it¥ nvHcv 
4¥i5 iTtlftl Cicl ftjHlfCll, ntfTftlT 

l*K-c®fanri «rHl ¥ti *iti; 

r^HiH «nH iHi ¥11 

33,000 ¥11 ¥11 4| 

*i*nr ¥tnitii c’Tc^ ¥tc¥, f¥f 
'4titai f«¥i fiistcn if¥5 ffHiti 
¥^f ^ci iti ¥ *fTtitirH- 

«ltltl ¥1*1 flHltl ¥'? ¥ 
¥11 rK*c¥ C51W «rtc¥ I >T«ii 
iititcii fiHiti nt"*t ¥ci cii ¥ci 
C;T¥f1 ¥1 ¥ C5W¥ C¥¥ ^n¥tfl¥ ¥11 
¥11 njtitiiHj[5ii8¥ niKlSi ^¥¥i m 
5H cnc¥ ltC¥l Guiaque 1933 
mtratHflltl UllTl ¥11 016“K 

^¥*1 ¥n5TI De Hess Hflltl 
(fftitl® ¥ f®5lt«rtflltl (Dysprosium) 
lTl¥tl ¥11 llt#C«1 
0-15"K ¥ 0'09"K ^¥«1 nt¥ I F. Simon 
¥ N. KUrti 1935 >Tft«1 C¥fl¥ «rjtC11- 
f¥ltl ¥T^rff?r lJl¥tl ¥11 ¥tl¥¥t¥ ¥4 
nH I 1935 ntC4^ W. J. de Hess ¥ 
E. C. Wietsma *lfetf41t¥ C#t¥ ¥tf¥fil 
4t¥tllT 0’003*K ^¥tl 4t¥»(T ilt® 
¥C14 I ¥-t¥¥t4 ^1 4¥Cir^ cMf 
0‘01"K C¥C¥ 0‘02*K ^«1 ¥t ¥« 3T«1 
¥t«¥ I f^' •¥> <P¥ ¥H¥t®1 ltnr» 

¥m¥ l?il Itll ¥¥mit¥ ¥W4 fWtltll I 



jlgjj jTtTO 


fe^rarc^? ’Tf^tc^ 

»p»t? »f^«irt?9 CT *fff^«3Ttis ar?*! m 
fCTC^, «1 JRiar 

Rtfi Rcf 'iic’TCf I 'st?r'»- 

<JR^? 22i5 5t| <jj^ *tfiifi|J?t 

I 70(5 itl m 

?rrTt*r-^R«n i ^sifl^i « 
carf^rn c^ ?r<fTi:*i 

c?ar ann:?, <Sr 
c^'eTi I 

nftfiRI fR, ’wRwt^r, 

w»i « (gR <rr«’f 

*r^T ^OT'sr? i 

3T!«f-Rwt=T. '<TtfH « w>i*rr<f 

‘«a*N ’T'Mt# 

aftf® cirati Rr?[n[« 

>T^arf «*r5Wi w m ^ i 
«fc?5ta «*^ «r<r*i 

cTW^ «ftfR5¥ ’TitH 

« Rjfta csiata apffi ar<f i 
«r^ atti *rf*rt?:»n <<1^ 

«f^a 's^nr aia^i ^si i 

^Ra^a ««l w atR^i 

a ata’fai ^ai i^cacf—arf< ^i^UM 
c5ftat*i^ ( «at afa *\fw- 

1972 « 1973 »Tt?»l 

aat^ <Kw*fm *ifawft «i fwnif 
^ >Tf *1 af a<t«a\a ai atrr^ 

c"»i¥|fR aw^fJtfi,. fTtcaai « w*itR« 
aRw aa^ catf 'sht wt^a aRi 


«rfta aanfR i «raa W Rrta ^rtfRs^ 
a"^c*ra <ni^i csjR R^ta caata «rtw 

^ai I 

•aa aifw faaf’r atca aitaat«ai 

atRa aaf^tcH fe«.RFat 

?rata ‘na^ *tfaf«ai a"^< 
acaiai <«¥ 5a «rtfR¥ »W- 

aait^ ^a^rr^a ^fwia^a aia aia^ 
aia atata carv *fR? n^-tcaa 

ara^ l5f faaft»nR 'a^^n arai wta 
cafRfa's ^matcai aftfual «*rtica »aa^ 
1963 >Tt«i cacf caftfcfl. «Rfa« atfaa 
i;^att| Rattaa nt^t^ar aftvRv »ratTa 
afRi ca aataa ^tiaai'«aaa- 

CfitR« at% ai laytia® C9i»T ara^^ 
aiaRa, cat aaraa arjtiaaj« ’■[awtRas 
afara atatcar aa ?a cac¥ aifai ’I'l'srcaa 
atsraaffa'« arrtR «ar^ ata:a i 

a^^atcla cflfam'ta fawta a«cff 
«ta t. c^R® {f Rata) 
?faa ^a^icaa atatcai a-aa 

a*^^ ®aT a^afiaa ait^tf «raaraa 
ataa Rcaaa «faca awcaa ca» ‘aa ▼ta 
<jfa?ta «rta'f®a a"aa a"ac^ cat^ «iata 
®ai atf ’atca a?>Fata '• ww aw 
afaaPrai ac® atca. ca Raca attatalf anv 
aaraa arai aiti'e ®ta®tta aatRaata 
aaat atra i ®tanca «f?® <fti(waRatft 
cat a'*aa.ta attff atatati aiaai , 
atcai 
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cvrc-ta »fm?a f^w ‘4^15 
viit *rfafiii(ta faf%i 
*r%*it53n arcatfsn w’ftina 

^iniV9 ?faj^ ^*rir?l5 ca 

*itw ^ca I 

^ «r|f *fffl*Jt‘i faf^a 

*ft^a I n^»i ^t'afa ^lajaatwa 

§nca^ ca nfa^nata >rtv»ij fa^a aracf, 
(^ ^ari ffalSa »i¥b^ i ttwa 

« ar¥*i n^n oit >rf»i 
ain ftcar, 'sf 'stc^a ^n% ^tc« 
catanaj ^a, ^ta aja^i f ac« ^ra i 

•c^Rata ^wi ftatta»i fa^tc^a- 
<aa ♦ffaa^a ¥rai5a ceataarN 

®^a wjta f?nta ff^a few^a sTtftraj 
<«t w >!^«rrfa *rfa^«ai acMc# ai»iiiia 
ca, «a| ♦rftanai arntaiaa aimtta osaa 
carfaf »ta^l ai ®itw ai «Fta, a^^- 

®ti*aa ^atai uia^ y^a ^n<sr^ c«rai:aa 
^l^ f5rnt »!"macaa ^rntara 

^rs ♦rtta I 

®(jtftt®a\ «(a atcar»ra-<aa 


fiaa ca^as^ta*^ ««aa apTttwtfnai 
®ra cl*fwti*iti|^a i^a fttaaia 

3it^a vita feaita aiaa ca, 

a"^t# atlawa ^^taattal faaaatfip® 
aja^fa <iraa aai cac« atn i ^a 
«ra« aFtaa-ff^a twaa atatwr 
^f^rfta a’*!? a"^c# ^aj a^-aftaa 

ajHtw cata a^ai ai 

«ft^caa «r?F §cata«rcita^la®i 
f^fa a?aa ca. ®rtcafaai aa^ cat^tafe 
t^faaa ^«a caraat aatatta atafaa 
aaaa« aMc# 'laraata^ ^f^a feaara 
acaca i faa c^ta caat ®rj?a ^a^aiScf 
®Piftai ^la atfaca ®ttaiaa at i 

^atff^'5 ai catcaari 

feaafca 41 afa a"»ta-aat^ 

^aata aira^ ca^ fjtraai ® facat^ 

caarta aaratf® att^ i 

4^ aflaiiai at^aiaf^as aca aa<t 
tfa^tcas «fta ®aaattaaF ^R^a a'^a 
a"^c# aiajc¥w nry ^^ca 4a\ 4 ^- 4 ^ cw 
^ f^aa aatfta, Rma cacaa atca ataca i 


C’M'W 


catRca^ fawta caa® fa. ^teat's 4 ®j 8 
faaw Rtacaa—^a^Ra cataaf «t?r®a 
4aa 4afM a^a artata, at a® a® aia 
ata fawt^caa fa^sit® ^cat?it ^tiaa 
afaaja ® Scata ai?« 4^ cafat«Faaaai 
^ai aaia aii fa 1 
^a^f^a catacfa ^aRIr 4 ^ ca, 
4 iaj®itR'®»tta caat caa 4at ^5 
am®at* awatatn4^ia5if®fc*fta® 


»?ta ’atcwi a^a at R i 4 I ®ai 
a®T ca, 4aata catt^ca^' Rwt^ Rf- 
attatetw artt^ «itfftf®tca ^airfwf 
cataift 4Rf*r 4f^ Ria awflai 
atasafa aat ^caaeSfftwa atar aaa 
^ta afa caa, ®aa «r¥t® 4ffej ^a 
^cata cataa aatar «[a ^icat 1 

ia^r» 4aa a^atia ®(tattat catai 
a® a® Rtif^ 4l Rfre^a aiatatt art^ 





219 


^f8h»r,19723 

4n*n ^tc^sri *rwj 

<•. CilCg,ftcf^ 4^^ f^r. y,,,, 

fKiz^^ ^zvf I 

«[^15 I 

Sft«fjRl, Ifc?f 

«l f «ftc?9 9C»I^ C9, »rt^tfl*l 

<ii^ r-rifi 

9tnrtf%¥ n ^11 

^«*it9'a ^ct—>Tt9t9*i R^r^ •^jc‘r9 
Ctr*!C¥?f •^9*J 151, ffV '»t9»rf^ 

^^’T fc»n C9«t9-^f I ^<tc!n 

<¥ ^*(t!T ^9r «C!?Slt=rC9f 5rt^5 ^C9 
<9W f^’^cw fVj Ci»^ c^, <il^ '5M‘| 
«<wyff¥ ^9 ¥C9, 91 C^toft^rfar 

^J'WJt ¥11 9tl 91 I 

’¥¥^1 C»ft¥¥ CT?f»ff%99 (fll^ 

Clt^« 1¥ ¥C1 cm cfef»lt¥t9 «Tt¥Cart 
¥ti m I itfti ?i¥Fti fifjvcim*! l5cn 
c¥ii «tii it»nrtcfi clfcii 9« 

artels ]|^f¥ ttn C91I a|t9CT ^tl 

C91 9t, 91^ ‘1¥ n9C¥ c*ll lt?C¥ 


^flci Cff—^tC9f ¥t< 

¥rC¥ 91 I 

f¥ ¥ci ^nrii ijtin ¥si iti ? 

1¥9 <il¥fel .Jl'® ^rlTf C9, ^91?rf%¥ C’fMtf 
^tc¥i iffitiim fkm 
ffCl f9§rv«l¥ «fltf 9 « 91 <41^ i4¥9 
cih¥ c^ar ¥9 911 cnf^tii icir tifl? 
9'^! '¥tri 41^ ailJl 45^ 

itii 911 9c9¥ctt9rt’r,i:9fl¥ 
■lf^«f3l C’fr«19}3C¥ ¥at'» CSJH ¥Cf, aitl 

1115 5 f*r ^tcif it*r fici cic 9 atc¥ 1 
fii 9 ic«i 'sfintwri itftcia 

9*ri{ w¥citi9i cnt9¥9 
ff^l ITtntCl 9lt^9 911 •f9C¥l 9Wj| lt¥f 
arcif ^1 «rf '®i¥ ¥9 ¥ic^ ntci 1 1 ? 
i¥ f^fii 9fici oriti *fc 9 ! >*rj %9 1 

^9t«lt¥ cnt9¥9l »49lt 9C91 
19^¥9¥ «41^ n®tl9tnt< fn I flC91 ¥1 

ri9 ^wrl^ii nciilWci <49 n*Mc# 9i¥»wt5r 

lt 9 tci¥ 9 1 ^fll hllf«¥ cnf¥C¥l W^-ll’S 

f^wtci ncilll lt»ltC999 <49 
•5f%‘c¥ '^tira cili ¥at¥9 1 c-fi n9¥ 
4ff«i <49 fit^ ^n9tac¥ ^^vs ¥ci ^rnn 
91t«1 "tf^l <4¥ 9<>c«ll nit9 *ftl I 





3i^Bf—fifjf% ciFt^ 
‘*nfs! «8I »l^5r 

a«^'hj'®tc^ t^cn «fttf c>iWrt» 
I ^^fpa[T « c^Wrt? c^?|55c»i 
Vm « T| %\, 

ff=T1 ^tf 

^n f^. «ftHi fsf'st^^ «rCTt8?5^ I 
cf 5{ m ^^-*r5c«rfl ?Fttn mu 
CSlt—^tc?# ftil JftWtJlt^ I *lt5!^ 
»ri»r® «rt% ftiii «rii*i« *i^wt«fi« 

itci^ ^Cll '»t3l ft 

siwi cvm «rc«?- 
citi tJtw ntw. ntiff w\mvf 

«rti»ii cttc'T «l8i^tt 

c^ ^ iw, 

^tftt f«« I liS ^r<c^ SICS? icsf sffir 
^U] 4tifwtc^ «tc^ >!sinfisij«i 
^ci®fs?i f nc^t *itc?i I c^tci 

flCfl ^t»l1 «ltC*?1 (620-700 m/i) c«}5sit« 
•ttllClICJl ^f*f C^C^ ft'CiJ ^t»lt 

^tc^tfl (500-570m/i) afutl ^ClSfs?! «fWCl 
n^*r 11, «C1 m fill stfSf iwlicsj 
1C11 ui^^tci 580aj/M '®isr*^nfji ntcs!i 
CFtCl TO cw ITO 1C81 IfWl, 

Clift •it»i '9 »iTO^ n^ftari« < 11 ^ «w^f% 
ifWcii ntci t ««it?i <11^ ijtntfl 
f 11 cTO» < 2 }ftl 5 «attitcftci 

Cl ftcif ^CKWII ^ TO <11^ Itl TO 


ftcii ii» iftcici 

ncf ^ti'e ici&t ^itiil iri*r, 

^ar «?tcitc^ ftft^ TO¥ ^tftiti 
n«r cil ift iicf 1 C 81 ftc’i istiti. 'ttTO 
ITO 1^C¥ ^ta Ifl 1C»1^ W I 

«ritii5; f^ijS ftfftcii 1 C 81 ’Hlfts 
ft^ff TO I 111 1<(TO, Iwft ), ic<1 

{fes8|»i^ta iftiti) 11 ^ icfi TO^fts I 

icli ft'ti'H i»jci 11 ciftrti 
cwi^ I «[S)«rci'« 41 TOi orm 
Itl I lltl 41^ ifltl fl1 CTO 41|8 
ftff^ ic't'i itlij cn- 

1^1 '5t1 I i-«tci 4 I i"*\fvi ifi* 
Itn ¥11 5C1 I STfll «TtCltC« C¥ts( ftfti 
Ifaitl 1<C¥ ftftci ftftci Itll C1C¥ 
istci ^ftritrtf 1 C 8 ftci 4if5 

ftfti iftlt*! Ill Itll ^tc«ltc¥ ftftci 
ftftcf lll'stci ¥rcf Itltl TO^FI^l 
CltlW ¥C1 Clit¥t I 111< ¥ Itfti ICIJ 

«rc'®trciil t?tic¥ Cl ¥tft¥ 
nic¥cii «rcitifi, ¥tc¥l cil ic<i 

I’^^fVI ft« ¥11 ICICI I f6C« 

¥tlt feltfll C 1111 icicu Itll cTO 
¥fTO 4¥l8 CltlUJItll 1C<I Cl nftl^l 
ift® 11, ®ft ClltClt ICICI A-Clltl ltl¥¥ 
inw ®tlltcl)l F, l<t^ 1 C 81 41tl 
41^ Fw, lt?1 iTtCltl «tltl I l<t^ 1< ¥ 
ntii «ttcitf icir ^ftri<mi i^wFi ciitwi 
IdCl B-CIltf ItUCl (4¥ Itlltcl)! 

♦ iltii® ftTO, cifii^i? ¥ci®r, cifti^^ijr 
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19^21 -^4% 


or<n »i»H % irt^ 

<»i^ «•¥ «rhi cw ^n« «rtr« 

5HCf I c’fsisi « •rft»[?f 

WT «C^9lt?l »it«ftwk^ 
^tc^t« »T^f»(irci cw ajsfl 

^*1 CW 'Itcw I 

C^tfel A<t^ 05^"^ nD? C^ Jit?! 

^tc«ita arWs, «ff#?f5 

>rt?i «^tc»itf la^tirtc^ ntcw '?>«j;»(tai 
nft^t*l ^qi? (A- SOmjM) « ^9\ 
(A - 479m/<) 'I^tcqts n^fiia!f«l I i?qt? 



Isf^ fe^ 


« ^*i '■itwi cMif n\r, ^tcqts 

^t<« >itai I 

f^rtf f«^is {qK fqw « 
q^tf) ftPiti qtfi ^tcqt« 
w I t« ^tcqffl wqj 
'•wr^qq iwi, qtm’lq^'q n^ftarc*! qtvi 
qtcqtw arttfiwtif i u% ^tt*jftw '»t«^ 
f^l 5cq W1 fCl« I 


^tfqqi 



qiaia t*»^ka «rtatq^a 

(m/0 

nf^a qq 

700 

2‘20 

492 

070 

650 

0-81 

492 

071 

600 

0-30 

489 

0-63 

580 ' 

0*495 

479 

0*586 

570 

0*720 

450 

0*430 

568‘5 

0*77 

410 

1*398 

C’ft^ a<T*!l 

al qtai «{ftqi caHata 


aftqt? c^tfi ^?tqs qttqt« 

'«jc^ ^c^qqi qtvl qtrqti «i5(ff« 

qtqt51 

f^ci^ qn 
I ^qsf« fitfql 

fec^aff f^qtca ^il ?cq, 

c^qfq q\|q«r*f vat® q«a i vuitfi 

qwqa at<« q^tcaqi 
apaf^qtcaf ^m aia<{tf ^ai scq i wi 

aria q^^fasa ifaifir f fqca'J«f qaa-^ 

^aairfacfn ^cata wa«p-^ai4M i;«f 
catena cafeata qraataftl^ 



22^ [25-1 4^*^^ 


t«rfl c^H f?nfiECiw i 
^t*tlw <sntf^^» '« 

ilcw ¥i1 ^51 fsif^l 'Sif-^ft^fi 

c-rc^ cfwctir 
«ff®fiFin «itc»jt?r 

I c>(n^ 

’»t^f rtw 

c«rt»it? =??ii «tc?«c¥— 

?! ^»11 f« I tflst -OV?- 

*3< I ?t?l1 '<C?« «|5^t9 

wt??ta^ n^rtc<a «ff« ^ 

?w, ?tt«r« 

C5tc? 4C»r*f?l ^atwa 

nfaa^? «icfe! *firt<t ^rfrc*! sifT* 

wi ^ttva 

^t-IJt '2tllt«t« f 

fnf^fn?! «rf%« cafesTts ^ftataar 

•ffafac? ajaata ?ca aaatft a^w^acaai 
-fteai c»fcii ?tcai ?ttai mw ^aaatna 
«?tfl faf%w ac^ ntca i 

>iat>if« «ra?l cafSata faf«a 

n\xHi c?tiai mny «it?a 

’atai *ttta i 

1807 *ftc*! catajt? arsa f^af- 

f®f5? hficfeia ^*fa c«fta caa i <aa*fa 
ca5^at«f ^nfacaa ncaa'ita atatcar 
^ta f^a< a^atcaa ^taa acaa 
'ata faati afetai a<t^ aa- 

araas aaaawa a^r? f^a|8 «rtafa? 

ai a^^a T^al& nfa^ia 'saap 
faailcaa (^ai, ^ «!t»i) ajaatca <aa^ 
irtiaa fafsi aatrHf«¥ »it« apii 

naw \ f^caa «rta^ f^alSa «rf«l8a 
^^ta at-fft^ ama, afcat 


aataa n^^arca a< ^a '« 
«r¥H ^ i ca cat? a<rf 
^caia atatcaJ af¥H vat aw I caaa— 
aC*xB+yG4*2R 

^atca a caaa C ac<a ^«ta afiiata, 
c«afa X, y 'e z aat#cH a1^» '« 

*!tc«ta Sssiaaita atnft^ i »a^ araata 
¥ca ca cf ta ‘a?«raf «rtafa¥>:a «rfH aai 
aw I caaa— 

aC-XiB'4-yiG''+zR" 

At aafS «»ra!8 acfa caart^ 

^rtat^i—a<{3 a<f^a fvai—««-«ra 
^aa «iat«ai fa^asrw 4tat%¥a (B', 
G^ A^\ R') «ii^Tai5w afa a»aa«ra 
fewtncfa ataw faata ^a«i aa, «w 
jfatat <aa«n( «?arsrw «at«fa« 

aat aw I aai— 

xiB“^=p B+q G+r R 
yt*’G^“=PiB+q»G+riR 
z R^-PaB + q,G+r,R 
«iia^ aC-c¥ At f«caa aa^ faatca aat 
ata! 

^t ai ^c^tfaaf «ftcata »p^raari caif 
§^na faat 'atcata ’^aa *jaa 

feiftnwa ^«^a«ta aata aata i ac, «a?l8 
a< A^K bci’ afa ^-ra '•rta «afl5 a<aa, 
^la «twa «rtwcf^ wtwa a® <2rfH 
?ai aw f aai— 

aCj —xjB+yiG+xR 
aC# •■ x*B+y *G+zR 
At ^^taa aaafti! ca aj<a 

4fH a«a, jaf^tw at¥H an 
ataf caaa, c»-aci+bc;i ai|aa#i 
ftar artwtf ^a«1 a+b »PTt<a^[- 

aaal^a caatat fro ttftwf— 



1972 J 

(a+bX: t —+X a)B+(y i + y,)G + 

{zi+z,)R 

^rcntRi f«^i5 

^ ^fr vAk 

ntftc^ cw c¥t^ ^<c¥ «f^H bm, 

C^ «iM ^Istw 

tT? 1 

?i¥*itf« ^c<fl *ftn^t^ 
^tCfl flCIS f2ll^-r¥ I 
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(6S0tn^ 530m^i 4t;0fi3ju) 

n^ti^ti ^f*r »arf aic^f arts 

^ ^t¥f?r sTtf 

«a¥¥ 5HJ fii 

«ir^ f«f% sxr«5^ ?«w 

^si 5iTC?j I 2jr\ Ufa# lalsfa f»ii- 
*ft'eai c^cis i y-^rap 

'STNf^caFfl c^ 'P[5!*ft'® c?'eai '®tCT? 

»!#¥ »i^faatc*i ca cft^ ai<a jjiia \ 
c?*n a tea aft^a ^*1 





2 ^k ffei? 


^af^nap ^^aFcafa 

fa5ti« srta'hstca vai r a<t^a < a $ 
I5T a< af? 'a^Rstca atitt am 
wtt« arttn fatal atstfa n^faw 
aitfl awa «rfN altf, >fw 

f^aiSa f^fal 

aatw •It*?, a*t*f '• <aafa^ 

atn ^ *rtwi caca 

Prcaj atatcai 

«rft«f awl ata*r! j^rtafiaaf*r fjn . 


ai-a^ i aaw «r^c"r 
atataa^ ai aitfauapw atto 
^tai^s aiari i 

(afc^a at«taifa¥ ajaata« «tHii 
cati I cana cmjM nfiati*ti«fca «jta ^ 
faf-tni aif ^aai a> ^ 
t^Pror at«it« aicwa at? ait» 
vatcai ama i 

2a^ iPa Wf'tpjcf af^ ®«W'»ti 
at*fft#c^ naw « m Pf^Kai 



224 ilW'ftSwm [25Hat^,4<»rW 

fnn ¥ji cm^ ntn i 

^<r^ »f8ii w *ntf5^-»ii5 ^ta cnt'?! *m fcsiiEi 8ttN 

351^ ^fkv ^fatcai f&f35« arai aw i c?ct cn cfta a<fc¥ t 

^s»ftn:«Fa *rtna( x^'t 0*33,0*33 atai >ital ^a 

10 fVca «*i afai arar^ i a^ '« atsa wtna ^ai a^ata i ^ cw a<t^a 
sT**t,T^a ^*ra fe^nt^a «i^ra aral aaifa-^rtaa faiaf at^a ?ka ?lta 

•i^atta atacf, Vf% ^aa*iaita ^na ^ta car? m i 

▼t4?a*t ’P*r5l ?a i ar«a hfsr^ja -rtata^tf^ \ajtaia 

2a^ afac* »r?’t«f5^r? 'nrfa 'sau-r '«rtata fVra 'sftnl at=a i catraa calSata 
fa^itca caatrai acar? i 4a^ ^far« ^tat ^a?fa?t?l a® « cata < 2 rtaar?tcaa 



0*40 0 45 0 SO 0 S5 0-60 0 6 5 0 70Xa. 

.v32«,n-o^ 

3a^ fear 

«r?H at^t? ararastca i «iiatra a<t^H »it»i araj ar«a mjif^a arcar c¥t*l tfrtaaaiftal 
« ’T?t«aa aa’fc? [R 's G] *raMtaa *ft?^ i calSata ca cati «ttiif' 

fana^c® atai atara i <aa car? ^?rai caftraa «rtat? aatara ca^ ai ca 
at? fata ^ittaa aataa aarta ataaiava ^at^jfaa® Jttf?r?ta?^»(?f«ai canf), ?ta 
[cara^ R+G+B«-i]i feaa fit «af-^fr^nr aitt»ii carta 

ca^atat^n?, c?aai «ira? fatal atcaa aafai ?ai atari i *rafa«i car? ttai cari 
a<?ttii?ta 'a itai »«fU f«t?aa*r i ®?taaa a-aaraa call •srtaaFratraa ?fara caarra 
Wta fa. \ ai Commission ann a(aa Maai^ ^a?: a^i ari|f«a wrt 

interuationaie <rEclait'a4e-ai ata fecaa aftfti %aa'?ra a^t?a 4cawrfi'a^aKi 
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1972 ) 

cn ?it»Ttjf4f ’iJTf c>r^ ^t9 

oil I v«H{^sj uq^fiJl ittc^ Vi f ^ffs 

^fip^ ^tc«t« cw'etil ^1 ttc^ c?il?j?t» ® '«»itf1 ^ I C5K 

•ff«ft c’fn I iflt 'sie ^sfTsr« c^ fu^ ^fltfffli c«fi»*?t9 

*tftl<« ( C?FfCflt»Wt^ « lftC»i^f*tTN f^lt- 9lWC« *ftt« I ‘ilip 

’iRsc^ *tf«5tf»i^ V c®ffsirl's ?« fr?r i 

stii? '*RS!|f® aftf^w c^tw I iJif <(3t“f9 ■2{NfH^ fs5?{5s f^f^i f^n 

Cft*!, ■StWSf ''StC'f* 





0*'3 -O’l [ ^OM 0*3 0'S 0*7 0'9 • 

•®'' /vTwr 

4=1^ fsat 


•iTtc^i ^nw «rt«ftf »it« ^ * 

nitwi awjff® 1 r4*r?l‘® ’‘«5? c^t5. art^fcf nv 

*8 ^ '5i5f|f^ I '»f'sy5p55 wi* ^t’SI I ^*1 cft5^ arfipf- 

^ ii«fl nif^ c^c=f <rtPr^^ ’f’ttc® arf^fapitfl w 

^1 «?« tij^i 

ff%i1 wtaf8 “I'ltf 1 '*lf«f^5t^»'» «w ^ 

c^v xi%w^{3(iUn^X9 4tt»i).cwf^, '««i r^rapiri 
5 
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^ ^ %itii [ 25*4 4i nm 


Jury ’ir^nf >rW cw i 
*lt»l C^tl, 'i?(CW» 

'sn JTiti J[jt*ft? fwi 4i Jii5rfi[ 5-«fftfl 

cJfni car^ff ctwci 

^tcjr»ii r ^ yrf Ji isrf^^t^tnyr 

cftH Jj’ffsr «l5iytc'5 *ft'«ij Jifi i 

itz^i ffiytw «r^it?r fetifjr 

JF^l fticf I «ff^!rt 4!rti^f!®: ^<T^f 
^l»i «rtc«3 »Tcw I <wr9 ^*1 
«rfainit ^11 Jiyt^ « 

^ta caft*!, <3it?^i:ftcaa jtct 

*11^ «ff^ta ^*(a facna^tca 

C8fta friacf^r r ^ca ^fiwa ai*ajcv ^rtn 
»i^¥ ftaitii cfeca f^ia cac^Jl^pJiiyafai 
^ta«i cjr<ri cjfti arf^ta jR«ry sya 
ai<ia JTattai aiatf, attfa artaT^ai 

c^ta c’ata, 'Slt^ac^Uaa ai^a faa call 
^ aiHtca ’srirtar acacfl faiaf 

f^r^^ aitfs^ »ra aaa at« as:'® *ttra, 
afta«l ^ta« fafai jflatiaai aiicii 
caai c*iti ataii nfaa5^aaFtl•^ faa< 

na ata i 

»M5t J»fcf 

slfSFatiBtf <aal5 «f^>n «t^1 aj«i a<ai 

^a«ai «■!, jtj *r, (^l 

f%a|5 «r^fc^ ¥tana i »tiay « 

•it^i «rfapai «ta «ia^ »»I f^caa 
aaw 411 «fisj5 irtapata ntfa^fa faf^- 
«tca J^^aiaa at^atai 'sra 4iiwa 

4»jR'« ^1 »r^a^£a fai'^'t'lfa^ 
Ufa I <rr£*ratcn acsa »r^fj|«(ta aa«ft« 
vm ca 4tfaFai ’«attatfN amt, 
^ia »iw fft «riw)«r4 (»ji[Laf 


«r^i). »w *r, CnP[ )“‘aa atf* 
tal ca^ 1 cww cat? ai^aaai ca 
caafftia nt«ai ata, «ta ara jf* -« *, 
«r^ti afa^irt'e ^a caal i ^taa a^f^ 
cfiir f-aacaa «sftfwtcaa «rf«a^¥ 
cata^tral «y^¥ta ¥ai aw ai i 

4il ^ta's «a¥li faaa ^ca atfaarli 
jsrtcataai ^1 cac^ •rtca i a<t^la« Jftfaj 


.-f 



5a<>fs«5 


cftra ca ^ayata m, aa -fltpf- 
cftta ^a nfaata aata aa i 4il lay 
^wiRta am fwa ^jaitaa fta 
ntca cafeata wtaftat nitw artupata i 
•al cftaarfta ay^^i attaftpp atil 
^ca 4tfft¥ta cw W aw I Sat 

aPrra ^ ifal aitaati fat aai 

, * ' 

araift tcwai aatafl C aiaa E*%a 






C+Enc^ 

(^fl^t*t ff •rt:^ I 

C-F (Visit's >[^^9 *lHft^) 
« E-c Ntwi^) ♦fr^ 

^f^'5 I «llf1 

oi^Pr i^wc«ra iftai ^t«ii i 

"^<119 C9^i!t9 f9ti9 

’l*C^*9t*l’hlf^9F 3rC9TI ^%<[19 
I vcfel-95rt9!l«fi|9 ^ ‘^- 
’F‘'^t9WC*f9 fen9 «t®9 '«r 5 ^|% 

^9^ cfJ(c?t:«fa fa’if 

>Ttsit® f*ttl9 I f*3<{59 s^tf^ 

c^, 491 ?9|g fafaa 9t<« < 515 ^ 1 ^ Wt’ltc^ 
15?fc5 9«9tc?9 5i^5»1 5 C*t CT'eal ?W I 


¥tfei-atatafa¥ 

cafBata 


nat< 

¥t<«f1t^ 

=itai-¥twi 

fatatai 

atfi 


^laa^'^caai 

¥tW1 



fapwi 

•im 


«5taV^ci!ai 



faraiai 

Wf 


itaatwai 

4ta 


^i59t<r nfi^Jiaaf m 

«tc*r9 fiiff^ 9C<9 fatafa^ aci 

nci? I <<15 f^f^ arti^fva aFarf« 

•atfta ^ca sn, xia aqfar 
f«a t%a *if«w *»faa95sr 

♦ftta I 

a»ii Bt»!, a<t^-aB ^twa 
^85*1^1 ai cafeata ca 

a?! aFia, ’^ta Faa f^ata vi 
af^ia—facHa aca 'sa^af'siaa aaffir*tM»i 
'«a<cn I xjI atBa '•isj'ffsa 1 
cwai c’Ttw xi^ ^ffiiatasr aFac»( 

cat*i, .srta’acatraa caaa ajta« 

aa, mfa aiBa f^’« faai aa 1 
ai®a ^i«aa« xi^ xia?? «rara 

Ji^pta aa I 


cm 


>itscaa ^f^w^ta arar ca »ra 

ca^ aa 

wf^siira faataa, fasrta « ^traa aitata- 
«ratwa tnfa ^c«ii fawtai «a^fawfcaa 
atai f^fca artata ^i^\ mU -spa^ara »rafta 
•TNai ata, atcaa «rtam « w aa-ir 
fiwta*afafc« aa 1 ea\a fawtca 

xiaPf <4fj6 dpav awl cata apaa (Solar 
Constant I) 


at# %U s^f^af nfv ^fa»fi 

afta acsTW, ata >Ttat9f at® ’•t^l (22»00 x 10* 
«twa <aaf«N ati) ^atatwa xica 

c«fVftai aitata tc^a -tfvaxi^ ’Sf^PW 
can a?w ’jfafa^a at’taaicaa w»if*ri, 
^ata^Fil '« caa cacv <jfa- 

¥11 ¥ ati,¥lta atai faagfa^ i^a 1 ¥ti^i 

♦ *f?t<f^¥tfa¥ta’» caf^iKa ¥Wir» 
caf^Nl^i 



228 lit^ [ 25»«t n<m\ 

^tsit '®tr«f « s»t 5 «i <115^5 c^rpT «ttc»it?>r«r*ii «t*r*it 3 « 

<iit -tf^i ^ c»f\« *ff«*rtn ’iin^ ww 

ptiv Bf%«f '»ff cit?r*i 1 '»tt *ft«‘ff ’fflt ’(flu 1 

«tF®*tRp?l ^lajj c’lH sifsTl ^ntt? f^<'t«*l ’fll • 
’Tfli %%f[ ^CT *\V9 1 wm c<fBf c^ ^ f«rw vai 

^1 ijp’jT 15 5it*f *it^^c^f«t'ef*i%t« (PythcHcr 

^CTI I C^rf 9t^ meter) sfl (Actinometer) I 



P's Q-^fS ««f I *lt£*r3 <ft«^ rtf'® I 
P C'l'ts Rf%s*l *!?£? I Q 

*it«j5S *i<ft5 i»t«i i?tfi, «(tc^ nt^lSs 

C^Pt»f C’lVfl :5f) *T\^C15 •flCJI I 

G“»irr»\'stc=itf5i^t«. V-C'®t'^lf^fet?r, A- 

C9tv, p nt^ 

ar?*} ^rs, Q 3!c«r 

^c?( *iHi ijf I 

It^l (47^ C^WC»|fl ^tput 

w entail ^£?i) <ii7 

•iv»rc^ c^ *ff|i[t*i 

<^ri ^uw c»iV* ?(»it ^ I 
'finim c’f, iit^vacif 

C¥!«f t£? C^\l nTw ^tlf ^^ 


5ftt»il c^'ta nf 

£▼•11 fentci nf«*it*f I 

c^£«3f 4¥ « 

*«fi*ft*i c»i^ -ifv 4f*i ft 

c»i\s iit^Ti ’Tfsr 

f^3f CTT«11 I 

aftints, ^ ^t»l ^t^^t'«'«tK *f?t^1 

®t»T I 4ti!*l 'fls «rf^- 

v«\iT, c^*r ft I 

c»ih <sF*ic^fl ^tt: 

*l'3C»H «l^f«?J «f£^ 51 UHt«f5f 

c»ih 'vai fn 1 

=?'^*ltC5? v«£^^tw 

entfl -5p4^ ^?I1 C^C^S ntc? I 1902 3Tt»i 

ctzfi ntni c^i 

>spic^?( srtJR fm ; 

1902 nN 1912 3Tt»^ 1'933 

¥7t»ift, «if« ti c>r.f*i^tt?, «rf^ fsfsic^ I 
4*1^ 1912 enztf 1920 nt»l 1'946 
^arf^ V. cn-t^ltci «if« fsifillij I 
tft sii «r¥t"r 

^zt '^ti< «rft*f c*i\i 

-«p=rw «itsT 1-36 xio« utf «rr« 

t: C5T. C>T£VC'<l <lic«4tv^ 

^ ZtXW C*lt^ ffff«Tf *ffti}t*l ft?tl 
enrw 3*86xl03>iit<l 

«rtcar tzt f fzm c^, ^ circ¥ fj|<¥ 
ifvfl nftiit*i n«r »i*tf ¥^tsT« enh 



197^1 cmm^ 229 


*itv« star's csi^ I ’T\®t 

Wtl^ C31^« sitsf'® ^'S^l 

I f»« nil\^tf cw^t cnc? ci^, 1934 >[t»i 
rtt^p l959»it»l "K^a '^^9!! -t^arai 
l[-^n c^? cnc^i '« 

•ait^ util 

’leap c^t*^lB ^iiyeusa if^T-sp 

»ci ‘'^5 s»i 7 *ifai(t*l 
’1t'«il c’tr^ I i*ii cii^ nttfl Cl, c’i\a 
utRi's i ^t^t?t« 

ciafj ^t?r Cl, ^f% 5ii jtrJTfl »ic«p 

C’lY? >it!r« *ff5if®« ?? i 

c^it firc’i carc¥ faftfit-ra n^iN cacf 

It1 I ^Tt'|»l (Angstrom) C*i\a 

'^ira'1 ’Ttar c^iharajCTa <<^f5 jf-n# 

^FCimi ?wi, S-1*903+ 

O'OII-s/’n’ -0’0006N-S-*c’!\i 'stt’T, 
N~i<?piS '!»«tiaF, ^ c’iW’ie^a ’T^Ul '9 
^f«*itcni «*! 11 «t?f^ «iifin ’Fc? I 

nfllM I lfl ’liai 

5fi-r iac¥« 

^11 Its, ^ti ^1 iiin 'sten 

nw ef»l ?Cl itcil ^ai1 

lit*! ties 

•1<« (93,000,000 c-fti asciis c*i^ 

n'li ^*ftcs ir<f ’ii-ir 

C»|\« ^ti ^*<1 CS'^JI ^ts, 'St^cai 

4if c’lc^r^i ’R'sr IS? ciij nw itci 
aqtfe c’rtft'as iwr ’tw is?n«ii if? 

^ftssi c?ts 

if^ss «r5’«'8ti 4r*(t*r c?« i 

1?? cm IT? if? cits «spae?s its 
?fiiif^-5 IS k<K c?\s fiftstia it«i 
if? 11 jtn ?ti, ?tic? tff^i iTtiwe?« 
r? «r?ts ifti^i itfJ I iff cih <?«?i 


iti itc? •txi itii if? 

Its, ?t?c? if?i ??*f ifi^s 

istmtan if? ntci f cn^ ?c? ifi^r® 

11*^?F11 ci^ SCI, ?ft?tC"t a^tSf« ci% C11 
ifiJ 5C1, 1115C? Ipfti- 

*ft? if? ntia I ^fi? i^ita ?11 lit? 
?c? nl^it? cit? i^iti-w ititi 
'«i ?i=®r9^i f?c? fsiits 11 
^t?tW Itll^ ItiCI I 4lfl ?C1 
’ii^tcni «fti *<? ii?ti?tfi?f 

m itcii Btaffre? fist? 

?sei I ?ts? SCI IJStS ^ (Ice age), itC? 
^^'^fltlSl Pleistocene Epoch 1C?11 ^ItS 
icn ’^jri’fts ^??t£?, ficii ICS cii'<sR?c“r 
C1®i! IS? ?11 SStS ?C? 111? ?c?i ifsiti 
?C*1 Itci 11? CIC? ICS ICS 

itci I f?i if? s!cSs fifsisitsi # 11 : 
'Blts« St^C® Itc? 1^11 9jRl*f ?ts? C 1 ®& 

SCI I ?c? 11? IS? lie? ?? ?SC1 

<iii^ stsf?c?s if? Itci, ^its icns 
?iiti sci“?? SCI ?t?:^its 15 
(Inter-GIacial Period) I Clhfafsscis SSI 

?iTrs ?5fv ?t?:^its icns cicisfsc? 
ii'Si ^fiflc? iHitc?? nftit? if? Itci, 
Itc? Ill ss 1^1511 ?t111 Pluvial period I 
'9 c?11 C?C1, its?ci 

^* 1 =^ 11 ^ '«i?i«fi ?i:ttfi? SCI Itci I 
CI^S flf?Sl SSI «I1?tS C<f\8lts ns 
«ftits ?ii? ?? ?sci, ?ci nfmlc? utits 

IS? ?1C? ?ts« ?SC1, lilts 1^ l^c? ?[? 

?sci 11 ^ SCI f^s ^iis icns I ci^f 
fif?si ?it? ?ii? 'Sits asm wts 
cn^sts I ifni^ 'it '•fists cm ^?i, sp?sti 
it'^?ii <its^ SCI ii-#ti liitsnt? sts- 
iti s^csi ?itsnt? It sits ?cn i*ft« 
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c«rs^i c^c’t «rt’8:?j^t« ^\ '5t^»i or<ti 
c»r»i c^i ‘<^15 »f’T[<' Kip 

w^u ^ « ?{S 

infill ctH <5p«« 

««t f^Ri, cn wi cwitf^*’' 

f^wt^tal ^Tp^rf <2t«Ftn ’fm i 
*ir5. ?i 

nfiiiiti t5 <^’'*5 ^ ^ 

«r>TC*P ^tl—Dr. Ewing »i|=r^ 
Dr. A. T. Wilson ^ 

’Ticf ’■Tt'itTi «rft-r 

^1 f^wt^ C*iW 

%tPf« *n:«, ’^tsisi 

\cn ^«riJ t V* ' 


Hoyle '« J-itdeton 
cwf^citi*! PT, T!c<« *rftaF^ti 
cvt«ff5c «ii^^i 
*fp?, ^tnw ¥Tt«f»l 
«rtf¥c»i ^tn 

^ff 

’vtf^ni m i i^wn ^*ri- 

<stcir« c^ar^w? c^% 

cnt9 c*fc« c*ft® 

»ii^t« 5i*r '"'it’TP’f 

’tv I 

^i't*t«r ntfl 3r»if •it’ic^ 'tv w ^li I 
Ji'stc^ cvm f^5| c^vlfl *itai1 

^1 iPft¥5 ’itl’?! 
iit«fw 'af^^ps f»r^»rp^a 

*itM I 




4^|B 2P3 c*ltfe3 ^if\ atvtfl 

ntcn ttm ctn 'iic^’itca cni 

T«ari c«r»i a. 

«rtwt^i:«rfl ^t9 f#gc«l c^a aca 

vm 3111 wi pspf 3tt c¥i^'itm 
Cl C3f« ^CS '«Tt!11 c»Pt31 ^ntf«'9 

w ¥t:ai mv 3ii i .^^sr w? '««al5 
<<^{8 I{tt« fs(n c?\t? 4l»l11 

wn?} c’llS «i:*i 

lk»ii I ^tita ^ vtm ’ttfla c^r nv^ 

c^c^ «rR«t^tCTi Pt« v.z% c>il 

l*rf «ttini <vm q^% 'nv^ 
vv f*ipi aitmClwa c=ww^ti« 


?t«n I c^cf c4ca 

cncai^f I 

<iift fi»i >r{«ftc*?i 31^*01 

fefilSff *raWi ^ca vz9t 

^ ^=11 ^tcso 1 ’ttfl^a ’ll® « 
5*!t f^«a«l ¥I1 c^ ^ 

c^c^ta c^zv, ait* *tit*l fl*i 
JTr«ftC3T1 1 

*cfhir 17.5 Ift*, *yt*i 25 
<11^1 'fipT 6.75 •tt^'a I 
<** «rtiif^ ’tz^ *i|[»it*t* *1 

f*Ft*f ¥**f* c^M ««csi^ I »** *%’« 

4tf* *T^ ’IC*! ’Jtfl ¥FtOimf^*t* 
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‘•vfS >41^1 cfe^c^l- 

C»lt^ C»J^ 

flici I «wfec¥ t<1 C4t^ ??¥C¥ 3!t*ltJ^« 
f?l¥ Stfiin ¥fll I 

?t¥t^ WH I 

»i^n f’’*f» ^i^c*r5 tw ^¥t?r 

¥«¥ ^ *!tat* «if¥m 

ni ¥«t« 

m <tc¥i 'flt »jt^t?:*ii 

¥tt?« *ila| §¥t? ¥?1 I 

c3?cs(, c*it^9 ’jp't-r?! ntfl:^, 

‘flt cm^ 

•rti^i ¥f?, f*n ¥ 

c¥caf« ^^ fifcitina ^ttfi ’^c^tn '« 

>r8t^5»t ®ntf I 

W*i ^ 

nwi ^ ^®fir ¥3^19 c»it^tfl 

¥tW5, 

¥f^^®<ttl ¥t® ^'*1 

dif{$ «{t%si^ ;isi n-eif^ ^tc»i^¥H ^lff«l^ 
fcini I ^a^?pf *fi1’*H 

^1 1 «tf5 20 w ntlc'ss 

Bt*wf^ *rf?tnT ¥f^^«»ft «(^3 

W1 60 •!¥ 

C¥tST ¥tw« fet*r f ?! 

^1 C¥t5f ww* •l^’l ftinw? 

wir«t« »it^tc^T n«*hfi 

ft! CTtI I 

^ 101 IF^I ¥«tfn^^ww 

»Hft»l liwt 

mwi^ ^^9 ^f5i¥ 


«9^I5 f^ri? ¥^tsr—^if§ ¥m ¥®1 

i^ntf I 

«¥^ ^11. ¥ *if9st*r f^'f* 

fli¥fe 5ir*ta *ff«^t‘» 

*{t^ti^j ¥«i I cw ^f^tsf «r»fe 
5-«ii<i 5{tffs? «iftfH®t«t«i tK<r 

I «C¥ 5Wtf¥^W ftltf =T*IW 

«i|^ 75 »5¥ •ftfeC'S? Bt*f ¥Cfl 

¥fC¥ I 

t!?si¥tt<fl 919 •I'll 

m «rcit«p^ ^ct <itc¥ i > w 

«f'« VI I f¥ *ffl*lf*l Ftt*f ‘S? »I¥»f 

^rftcs»i c^t® ntw, ¥t« ^ >!tflnr 

¥t5l1 *ltC9 I ®tl1?l ¥C»1 C¥tST ¥tft¥ 

¥¥t®tl"t C¥t5f ?f¥WJ f¥ •tfiiftl 
5t*f ’ftCff, ^ ^tJW >!t<tC¥r 
^ *ff:91 

(11^ ^«i8« 5»t*l¥«*l ¥JI fClD? C9X^9 
^IftCTl*^ ^1 S55^«tC^3 ®®}S Um I Cf^C® 
cw r«T^, "if®*® «n fils's I 4¥{5 
stn ¥^®i c^ ®®®t« 

nt^ti^j ¥tsn c^t® ntw I 

cns«f>T»i®Jtf^«tfl c«sff®f5ilB« 

C*lftsi *ffl®«i|1 ¥t9Sl I 

¥i« ^r« ¥cs5i, »rri:*wf^ t 

¥tf|^ fk*r c¥t*^r4^ I 9Vim 3F^«*irr«fii® 

*i3t¥t®tn’i «nwt5! c¥Ht^ 

¥tii m ‘a<¥n i 

•hr, w, w ww»n 

f*r fH fir 

5|'«ttC¥fl nw c»i^rtWt ^ «t¥ 
whw 4| «rhmt 

•i¥, «t*r, 9 ^tt^cfh¥ I' 
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>|ftC55 

«tc«rf ^t*r, «Tt?r «f{8 *rt^ 
UHF fN 'St’f 

^f5 *tti:^fl iNi 

<tiAK ’"rtwl « ncfls 

4f«¥*IC5TF ’Slew ^ *3[fl1XS( 4|7{g *ft«^ill 
ffsjl uq'jfe Cf'S^I ^11 ^1*1 

‘ent^tfl^t^r 500’I ^1 

^tf?ci ^twi« *it!ii 

P^M*i civs nt«! ’^^*rtc=f 
wium\ wi <<¥«t^t«iFt^t3»i 

fww i^¥5t 42 '5M 

iita 'fl4F «r’Ft« ®rt=Tt»ii 36 

'Stn ^ <tl¥l 

^ it^i irtr^t, ^tsi 

^tai ^^1 «\;ff « ^tt*r 
sin <5? «i?rtir wfsjtm cn cft^r «itFttw 
nfsii ^tl I 

C^filfCTC gRI *II«UC*I 

it^t*itc^, f^’t'pr c¥W, 

*rt«fTi*r 

^ f%=ii» c>i f^w *f^t^fi- 

WC^ I c|sifesif^ 

W, 3000 

esrt^fl Ttw nlVvi- 

♦ittf »i1^w ^rtt’fsn csrtaijB^ 

^tiwtw ’ll?» 'stc^ siti 

Stfsifwi f lf¥ »f^»5 nif« 'S 

nfl’wad S|J^^ «|tc^ I ^ siWKX 

^ ’Itlw 


«[t<f srtl*i 'H^itftfl 
^*ti 5r8f9 site® •rk«!( i ^ siw 15 
®ItC«t|5l ’TtftC’fT 

<\ ffl c®t9ii ^tc^ «iif 

®si ’fsicH mm ®[<* 

f5t®tt5 C^9tC=l1 ^fr91 1*1 ‘4»ltft9 91 

5t9f?c®9 9tc® C«t*lt 9tl, »tw« 

frtwatfec® ®9i ^tr^r i «tit^i 

xfis l5c*r tf9c® ^ m 9? 

®a9t9 «?t9 '<lf 15 (Sen c5n ®94t9 

cnnftn <tt®c91 

9Rtn^tc9F iitsTi %*mQ^ 

c9'en cn<9i sTt*ii ^n®a*i 'snintcf ri59ti 

Pf 9j9i5tfl ®9i cne® ntw, 49^ 

nfiiwnt® 91*41 cnc® ntc9 cn 

fi9t9 9Htt*lf9®t9 nfl^l-f^9t^1 F»ft®l 

f9^l9# "t^c99 sr9»ii ^*rsrt9cn9 ®c9fl5 

4f9Jtn «fte^i fki m''^ 

«rf®iirC5l9 ¥<(f *!^ I PsU *19»11 fsiTKiT 
siwtt® 9[nt«^« 

®99t9 «9®{8 ’«lf®s(^-9S ^«t9rsi ^CltW^n 
n9W1 9^ 9^ C9ti»9 '^9W C¥n9tl 
*19 C991 9t9 9rtft9 ®t5»l?5 ^tnt9l 9« 
C9f9e9 I ^19*19 9t®9 *r?t< « f 15 

n1nt9 5i®9 \®9 n9t< ®91 1^911 
Clt^ Cfti» Cf\1»l ^9(5 «I19 9t9J 

C^nl 991 C9 99 iSntf 19 9t^ei *lf9t9S 99, 
cn^ 99 9t^ 9lfl 91 9tvi &®fil9 9199991 
^9tC9 9ll9r 9J9^ 99 I 9^19 C®l9 C®19 

9|t99f9ti:® ^9111^ f99t9 *19 |l9 91 l|l9t®f 
919 f99tC9 ^rtlln ®91 991 9rl49f^1 

i^X% *®t99t9l Fl9l9t9 9t9ttllF 

^*itwc9i •riln'if-ii OT f 





iifjs ^15111 *fft'^ I cifTi:*!^ 

fsrs 

^tfviftC^TS [ fVl 'iisfifftS 

f^csi c? JT^ anc*!? iisft*fi-^tn'? c?<ri 
Tr»» *{c<fj cstc^l «»rc»i 

Hfk I '8it*T*1 C9-r*( (Natural 

6bre) ffjjii c^j-fsj ^c»Il 

(Regenerated fibre) I 
^*11 C»l^ »(5f 5ft* Bfllsi «r^CJF 

?pf^*f'«tt* (Synthetically:) «f^5 ^*1 jf;g<{ 

5f* 1 c»i^ n?K c<^cif c»f^ 

^i5«i *fC9 ^ifiit* 

^*1 I 

«fM»i c*f*i '9 ca-fc*i* Jjcaj 
c’ffJT'e *11*% cJf^ I «<rma nk- 

'®irfa f?^ cotca^ ffai^ ca*fc*ia '*fc«f 
'©f&cntaFt* ^JT»i c*-ti:«i« c’Ftsr^ i 

^t*T*f «n*i ^t»ii «!5c*ft*Ft* 

**’F*«F*i csrtfiJ^t sft^a *{»t'»r, 

'« «r%c5rc5T« w stt^cJfcafst 
«tfMf I fV« ff3f«i c*-r*i 
C»!35,C*»tSF «tt* »rt«tc^j, ^t* 5!it=f ^Tk. 

«rtcf. JltltlfcaFsi 

*rt:^ an t c»i^?:msr 
•iftsi c*r'«ii ?*ftf I c»r^c»it8f <<*'18 
wl8*t ^«r* *tnt9^*F aaft^cai *1 

fi ^fKf* c?r<? I 
c3T»ic9itJ«f* wt?i I ^tcifl 
5^t^i %w^ "^iH, «rf 

^ntTfar n»it c»iaic*it«r i 


at*rt*f^ar ’ri'iTsc'ya fff c<fcv yfatai 
?*lf i?* ’l^'sf&S csfi[cait*f 
( Regenerated Ccllulosxc fibre ) I '•it* 
C*1*[i:*f *®11 ?* c^rfS^l (Protein 
fibre) I 

’t’ssf^c^ 'ill 

C*'1J{ f*f»f c?C"f faf^i =»tc*f •ifiifs's I 
'iia sna(*t (Glanse), C¥Wt« 
•It'#;! (Lustron), •lt*tff C*fKt« *i:»l C^f*- 
C¥<n f%*; (Chemical silk) I ffafJi c*1* 
sT*:5r* ^>st»r«, ^t* c»r 
w-t* C*-|SI C**ai Jftcar *tfflfs^ I 

•ftsitcfr* c?c»t «itcJif<i;pt9 c**^ 
si5?i;i^ c*^ I 

aTt«{t**r«: «rt**i *t«ftc* c* c**:;?* artwi- 
^t^ a«rc^ nt^, ^tc«t« fe^ntTH- 
*r*if«* f%f%C<5 r«=T ^tl»t 'St’t ¥*1 1 

(t) C**;t (Viscose rayon), 

(2) rar^2rtC*Itf^*t*f (Cup-ammonium 
rayon), (3) C***I (Acetate 

rayon) I T<m «tt?* *{WT *t^* 

C*ft;i« I f^ 4T¥t* 

C9*c;i9 s(c*r 

'«*« ?(?*[ C9isit ^tCSfl 
c**;! i 

^-f f*»t^ E. J. Beyan C. E. 

* W«P ^ 
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Cross itvfw «4| I f%n.^>r 

Ciw«lwf^4?ftw f4f«5 4tC*r ^<3|1 

1^4 I 

«firfk 

«irsf «rc^^fFt4t*i f?»rtc4 
»it4tfl‘r'i: »rt«ft?4 ^ti'« 

(Cotton linters) 
\ ^'9 «r'a 

sit«(T ??f 

•asr^ *fc« ’Jtc*^9 »rt?tw «rtl? strn 

C^w. ’5^1 4^51 nj I <«« 

C>T^t»ltlWI C?t4 iJI, f^l 

5(WT «r4%5 5l9«f*l f^fslfe I 

ai4ta ^ •rtc^fl sic*fj m ffC!! 

¥OI nflsSFIi 9?C9l WC«15 

coc*T I ’vtdfl c*rtf®Kt*i 
f^a firffe^ 9?Ji 
Bt?tga \ ‘a^ 

5t?acJF m ftris a'O, (Hf sfcfj 
90-94% «ftC¥ I 

^mK c«}f»t^ 

Rr'14 <iar*ra ’ftcafs siw cac«r ^ta acaj 
175% cntf®at4 Jfai pfm 

1511 5t?3«R!C¥ ^ sfcir 1-4 

atll 11, ^c»i »iiF wtfinRj >eti «ii^ 

iftth itij cifiw^ipit^ aril'i® 

iciitu xi «»C9 citl^iti 
arac*t« 1 ^ ititit 111 ‘«^ c’rtf^iti 

it^istwt^c®! w tif#ii vri 

tii\ c>ft®l or^tcfitir ^*®it 111 


C!9Srf%l (Shredding) 

*rif^c9 c»rf®i-c^^c»itcwi itit- 

ifRiiif ^it f®i i^ti iw 4 iI 8 ficii iii*ri 

ClHc=l (Shredding machine) ^ m 
911 111 

(it fat-ii latu ittii 

ijiiii, iti iwi iH « 9tnit3l nfii’^cii 
1J111 «rtci J ‘a«R 22*C «t*fit^ti 2-3 Rr 
^ ntcai ici; c»it®i c»i^c*ftti9ri ^ 
citi ci«ii 111 «ai c>i53f»rtt9a 
"siil,! »\ii c'scar cit^ c«t^ 

(Short chain molecule) id itl I 

(Churning Or Xanthation) 

'Siiti c»rt®i c’fsjjairtiri 9t^i 

new flRtCl20-25“C *®H- 
ititi 3-4 1^1 ici Ills iiJi *ftraii wr ciji 
*rt^fSt9 'Sftdr «ift9 111 <ai 9t»! 

’it«i9t5?c®a idj c^if®! c»isjwt«f 
1 Id cntfsiti c»r^»itw cm%^ 

111 W c^rtsi c»i^»itt'afi 'esfr^ri 

10% 9t^i wti »rt«i¥t^® 111 

f*(fl9«j 

niir«ci5 cjft^iti cnof^it®? cifd^cf 
6‘5% citfsiti it^c^lirt^c®! idi 4-5 
. 1^1 CidT Cl®!! IK '•I W C>rrf®ltl 
cn^c^itiF cim^ aflt'i® ici iti «ii^ nfi?!! 
9d 'll it<i ^i»i n?t< i«fi 911 

111 9,1 Itlt^ ic<ff 91»I, *j?hft9| 

fwi9>T' it91 9l fvifc>rf iwr aifi 
7*5% C»l^C»ltif l^ltl ltC9 I 



1972 } 




235 


n^f^C<i 10 . 18 ”c 

4-5 % cww c?«I1 
’i«rc«9 sfcw -c'5c^-?ft«5t cit^ 

C<ft?i Sftnc® 'Bfta® 

c*rw t^t<t?f' ^tcn» «ft^t I ^1? 

I «iiirsr 5^<iii5 
I 


^t^»I CSfWa ’<i!!??Ifn ¥?^tw «tntlf4^ « 

^r«il «nt^ 4f«cf i 

J « IFH’V ^*{f^t« SJC9 ^C*f« 

ff%<f ancjfsr niw '«^t*f«T c?"fc»jf 
Pf’^F 5j;*| 5?| I «rt*i*t 

C91C*ia[ 015 “itfiT 4**1 t «rt^»l 


0|5tfl ^ 

*ffc3(5 Nw Prw ntc'^5 =^t^tc^r 
f?c5 ^r?c5 

Cf«5l 5t^«5 0)?&1 f^f^s 5Mt5f^5r 
•t?tc’f?r 5F*?t? s?5i*f5 SC5JI m)? 3?5i:*l 

»ft9ic^-^, rm 
'« Jt C<Ft«f I o;^ s}5 5t*It5f%4f 

^af'®f*J Sfcsj ^5f5 

c»pjj*itsf '^t^ffs 5ta*i ^ca i 

‘0^ C^g^C«ltCSf5 C5^t5l ?5 

•if45f*5 ^T^»i caitaa 

C^s^'S ST*I19 C?5*T 

'•ft’t'i c^^'« «?f6C55 55 I 

catena <11^ ^afsfa'aF ai affara 


caia 55 fftaa acar aa ^tata 

^itf5c®a acar laa aitfaa '»rcW5p« «rcaar 
ca^ I 'at5C»i'« oi^ itn f f«a cairaa faat® 
fHa faf®a caca %ckf, «ita sia* w 
^af*r atatafaaf cata ^ewa ^ 
asftfa aca '•rt^faaf atSFcaa a^fa ■« 

caVfaa^ atf^caca i '^agar « at^fkafj 
'»fta»! ca’araa a^, ?ica ’ttsi oi»ra 
aa^a f^i^a caFaa -rtf^^ at, <a fata 
faf%i cntat^-nfai^-, cat«il, apatn 

4}^f% ‘at ftc-ta 1 

ai *f*rcaa 'eftc»ia oit ^f^aa ca-ra 
’s^ fafnra «*rtf%rf oi? aa^a fa«f ^«a^ 
aa. 51 fata at 5 i a^a ftn? catai aa i lat 
aH'? =^ 519 -Q ajaatatnrat^ axa 

5tC¥ I 







<rf^w *r?t<f I 

vfl^ «rt*?lTn f^c^i ?®i 

f W C=?tH^tS ^tc«r ^31 3t9 I ^Jt»T- 

^it»ic3»fr»i »iTr«rcsif5i3tsi f»rf^c^^ 
nfIfF® I «rrt»ic^^^ 'sitcf ; ^^1— 

1. fapcwt^t^n ^1 'Bfif*r- 

C33&JT I dBf5 
fnPiCf I? I 

■ 2. ^Itf^c^t«5 I <*18 

c*jh ^Jt'ifn^t*! *irt’fj:^f5!3t*r fSifiir^^i 
^t^rj nr'^ 

«nt£Slt>!t^fe, 'Q 

fapc8rt^t^*i'sfjtnc^’^*f *rt«»i ^fi 
^tc?r3 I 

W f^st® I f^«t3 

'«iit»n^»lrpT3 ’*rH'®f»T i?tft«rtf^- 
'$t£^ <(t£^ I' ‘113 C^ts, 

Jiirhgst*! '6 '®53 

«fpi «iTtnc=^’^*r «ft<FtOI 

it'e^i ’Trt“C?^c® ntcfe? csrt^ta 
r® 'bTU-h ?r^’it'Tt, »!=jar 5iut>rt5^, 
«m "M <\ I ^T'H'^fn 

»i^c«f #«t Krt I ^*t£-ta ^<*1,, 


5r?w*i®t, 'BiTtr^c’® '8far^^f®i « 
^3!r^tc^ '^nc^tPf stfl ^*r3 «»rt*r£?=^c'ifl 
« ^*!j fjf'^3 ’fr^ I 
w '»rTt*rc-^’i»*r ff£« i 

w fipc^t^t^s! carl i 

«irt»TC^’^c*T^r 90%^ i 

c<fr?^ (art^ic^i srtsfi ^tc^ ‘-rj^i^ts 
^3t®i («f^*ia cfci? :0rTCf51 c^ 
«J7t’T£:<!’^cn« '« *lt53 

?'flc®i, ^t9 min '»it£'sj I c^tsit^rai «iit»r£=?»i>'i 
to '6 £^f^£«r^ i»t^!ii 

^3^1 ^fswt® « St^rC^f^t ’JSC'fft 

fC®1 I CatCJl C*f5?£?3l3 *^^8fl3 

tot to fJitJlsi c^ nf3i3 ^vn*i 
^3£’®l, n*\£® Tm 

I ^$r?( n*»,c'® 

5ii» vc9f ^t5jr*r?i 

n^'<F c^t£»)l arat?’*! 

ntsfr«fi nr^i 

f®r^ <5ii'»iwt*r cnri^ in m 

fill toi cw ¥C5 

<5nr^ '®i f«ra Cf^isr 

Mn? atsfi cnt «^"W ntvs i 

’Ttoflm *i«u to ar^ wU »r*i7i to 
nrf»!t^»&*T «(tf3i^t« ’ftwi f^f^r 
c>r»t»r '9ffii •rr»ni <«fi8 ntcw *re«T 
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^r^fsc^a wtisfii *ff?ifra 

^mi \ J{tc#l C’fkett? 
*f?i n^« '8ijt5ft^5i?>{ 

Tn Cit^l f*! I U15 •fS 

^«t*1 'SjxfJic^jiJjf *jt«l1 

cn^ttW 

I ?i C5tt^i- 

•f^5| wi 1868 200 

^^*19 99 1 ^919 


C3f»itii, f99t«a ^ 

aftattcarait 'il9^ sfi^CIttW I 

C9t9f '9[t9^9f '8lTt>fC9«ft*J «9 

9f99ta Sfc^ at|Btf91« fs»l, C^r*f-9t3r^ <99^ 

n«fK 9J99ta 991 99 I 

(:«fi9 ^81 fsi« c^c?r 

919 «l*t-!9}f^ "OIW?! 9r9 C98!t 99 t ‘«9 
f^-'Sa C9 ♦ft’ia ^t«f1 a9f^»T <ftC9, 
C»l'ssf9 C99 9^9 CW9t9 SflS C»ll^ fV^njt^l 
C*1*ltC9^a (Centrifugal Separator) >« 



'«it9F?i9 


Htsil C^t’l «lJtJf^9^^1f-(5I nt? ^kl! 9tC9 
99 C»lt9 Hc 81 C9C9 ’sflftfl 
^#C9 9Jt!f« 99 I 

^F«r^9 'BjjfJita’ifn ^«^*rt?c99 
9ft5lt«t9 9r^*l ^^C99 l 1f9^9 

•Tl<C99 C9^ 99Jt5fC9'>^5r >i|9tW t«,’19 99 I 
<99n9 cntf^ca^ 9tr*r9i, .^tf^^fi 

31W9, 9l%1 C9tC«ft9l, ^#9t|. 

« *fM9i 9t9^f «rwc-r9 


c:9%jf^9 ^^9 9;99fa 991 991 talata 
«fJt»fC9’fejJC9 Fm ^tcn ■'St«l 991 99 t 

1. 9191 VW'aat*!! «lJtJTC9’&?[ {-r 91 «t9 
C5C9 a'?), 91 C9t99t9 mw 9tc«r •itnca 1 

2. 49 cm C9tis '8i”f-i'S9t9ii «ot»rt9%»r, 

91 f9i9 f9»rc9t^ I'sjtFr ^*fa 991 9 t 91 

3 . 4999 C*rC 9 C 9 ^'''91 *fCf 9 t? 9 , 

91925^ 99 f5lt9%, C9^ 49^ 99«lt9 '« nt|*t 
^11^9199 if:» I 


23S 


*ftf f^t? 

<<t¥ 

^*fif vtw 5t«r*. ?ff « ( 

^tnn? *« «nft? 

fnm c*rt?t=f « ^f^fsn nw 

C«^t?f1 l»t9!tt 

m cn^fci® «it«c5(fl 

®tt*fw *jt»»r« f^itnt? ^t® ntc?r i 
5®5t# «rTt»ft^’fec>fi '«fH ffn ^tinta^n 
I carf « 3rf5 
'8TTl5iM%c»r?r w n'^ 
f?ci sj®^® ®c? ^3! I «ijtw^c*r3 

mn f®fs(^c® ®t^5fi 

c®c® «rti ®t?nt? 1m 
nitcnt jpls^c® c^ njtfVs 
^j3ift?r 'BnT»Tt^’^»r « nm 

^rc®i <ii^ ■I's* 

mw fn®c»n >1^ fen? c’lt^i 
^t»rc«i’&c»rw ®tn^ ®8i m i 
®i»i? ni^*t 

c^ ^tn"tf^ If, ^1 cftf ®fftf mw 

^Jtncf’frpff ffcf *ftln fi ff»itrff 


m ft? ci«fl If 4f^ ^tf ®Drt>ftf’^tnf 
ffi®* ntf ffPtcf «rt®*r cf'etl |i I 
nitfe ®rtn«ftm to ff»Itft^» 

'®it»rcf’&^ ’ifr® If I .«^Jtwt^* 

rf1%f cat*&f s(ti%® niK fi» ^Jt»r- 
if’^c'lf 'fT?i f jfIf I 

’“(Tt^tf’ift’rf 3T|j?®i^i «rt?tf 

nf* ff^fi cftt»i ^tf, 

Cft^ ‘«f^ f«ntf^'® '«fJt5IM»^5T 

ff^TV<lf«rftft®f ?t® ’^CSI CTtST C?t!f 

®t^f «rTt>!t^’^»r «irtfnt®fl if 

!«i i ^fjtfjr^ ir®ftf ?tt® ®ttn i 
'®rt*itf'^cnf n^tfif cf^ fifitf ?f 
f^cs I f^t*i^ « ^?rt^ 

15-20 ) «tn ftf^tf 
’ftH ^tft. 511^® « Cl>^C^t»l1 

* If I >11^ ft&'aft tflft^t^5 
5}Jt9retsn^®,®,ft[t^a fit® t5 
ftl^ Cf^ ^tC« fl, ffCf ®t?'8 If 11 I 
^tst« ftw cf® 

®i? ^tki I 





»T«tl f^l mw f^wt^f 

«fts?tfilEI 

' «itw1 fiwtw? '^r®5tr»r^ 5?i ^n€ 
c^n,»its 'artJU'i 

«itf^ ’ftsfi’f di?i ^<r5T 

fqf-il 'BitJr^i »3i?iil ^f5f, 

*icj? fki fbvi « VI t 

c^*r »it9 ^vm ’Tt*(t5r cm^'Q c*i^ fsvi 

'« «rii «(taitt *ics( ffg 'flrtc^i carMtm 

JiCJT'e «rtc^—fp^i'« 

^tf*r 5fi I 

« f&«t9 *lC«fJ 

mw ^ c»is? 

h^Hcw »n:w c’ifiT cft:?'® =»1 

cn mw c^nj»\t« 

^TCVfl m I 

f <11^ »l«ll ^'TJ 'e 'S^if 

nirKf^^ ^tru ’sr\^ 

mm \ }5 fafil faat^ 

Cf I 

c¥*r^«jta «?tawa «rtac« Ilf =fwftw 
ftraf, c^T nxafta ^ti;?a 
cfcna «f^ nmu cn n'*t 

^t»r f w I 

a^anw ttf aptasf a(tav fraf i 


«Ttata fff f5«aj ffttf i 
m atsfoa »r^ca‘cat «»tcf i 
atail ff »ff1f »r^f f? cal ? ffi fa«*tca 
ffi 5ai a'sa, 'ff"®: ff*i I t«c^a 

aft< ’rv<?tc« caftca «tcara ffg ■at^r ata 
ai I cal wcfl ff cfn atff fawtcai nf 
aiaaaa f caftcaa ? 

cfn^at? Iticftarfta aaft?t flatca 

ff|fla ftita I 4l aaali tfa ^aai aa i 

ff 1 ffifaa aa lt|cftata^a ff j aa f ^ta 
aa^ aifT cfa^ata ata i -srta aal. 

atatcar f^fa '^ta ajt« fafl'sfa artfafta 
ftaa I hc^a ercitafa fa®ita*1?r aptara f^s^t, 
•«l alai caif artaat afar i 

cfaatraa ^afataa ^aa '« «rc®lta ^ra 
fafela cacafftaa t cal ac's c^afiti- 
cfffa’^caa alaficaa ^ajtsiafta faNa- 
f<(ftrf fcacfi aaatl^ita ff 

•rtaai cal®tta sca^l ? safi ai «afa fat 
«itata awaj aa—fl faaa f^i faata frftf, 
dtl ^tata afs^T i aac^i caf^aa aa f 
artfcf a aa fif f'eii afa aa at ^fvfa 
aa I fawtcaa ■^f«atfacfai aar^i fil f^aca 
atataa I 

cfa^iiiaa naatcaa acar <aaa ff| 
a^ta, ai ffiaf fawt% f tci aj-al fcaa 
a^atatswaca ^ta 111 fitf^'ifai ^rtataa i 
dfcfa staaaa a^rj fta cfa^ra cffit 

■"- ' ' ■" ■ ■■■■ ■■'■' "■■■•■■■■ r-iir-iii--r II ,„, ii-r-rrr-nr.i..-ir,M,n- I ... 

• aat^fi fl^fa, ffd. f(t|. K afat0t 
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mm 

♦fkl; ’»t<f*^ C¥t®l'« ’T^'f (Theory) 
*91 5ifl I >fs|^ !T9!f^5t5 

vtcit ^nf^-s =fr?i%»i5T i c^*(,»itf- 
»ita 

*(t«ii ntc^ I 


fiwN {25n 4<f *r^«m 

^ «rt«n ^fTstfST i 

«iit c«Fn,»Ttcflit ^wc*ri 

'«TtH J _ 

[ 23in c^spati^ 72 ^ta^i 
'e nffi^cifs ^c’sttn 

fflBstsf «f^* 

*5ia«i ’®t^c*ra *!tst^"f < 3 




^ta^? fawt^T 5F^t>3f!:»ri 59^*i atfiaf 
•*! aisa (1972) art^atil *ltr=fia «f<>r«i 
?ata ft»i» 

cn?«tta ^it»ra fto i to^a 

^tc^r ^ ’ftai c^c-r 

«ftn<s?Ft^^ '«ia'?i catfa® ^c»»i I ^ta ^ 9 [ 
aftsatfta fa®t:T ^^i<src»ra 

a1fa¥ aafaca^JT atac^ ^a i i[ai c-fa 
a^ata *ra atfaf ^fara-ra ^rrcatw^r 

ft 

^aata c^:^i fcaf%»i, ^1 w.a fa i 

c-tan<« falfaarma 'aifai:aia 

'«ittat«Fcaa atfaa <srfc*i ‘of’fca ^c»ia i 
ija ^tcn 'asi^tista cnaata «(fifcaHa 
1964-65 »!tc*\ sita <Br1«c%ta ^WNtajtaa 

'flattaa ’^to-ta ^taf^»i afa faaait% 
20—23 c?8P5tafl 20c-f' c^papatat 
fawtJ? 'irtarci faHl 

fawt^ « %tac'®a at^d sifwc^iaf 
aatnai «ita ^-aftsfta «rf^fatac?a 
<ift^-f|a^ wa«^ ^ata-rcsaa fecaitast 


jfa^ttaa nfaafJTi, faaaf^ « 
faartto^ «il) ^ f*f. '^3Mj*r i ‘aaltaa 
^faca-rt^r faf%^ 

'« sTtna faar^'3f»!taa ®^a 

®tfi^. f®. 'sral I ^nrc^ *iirjTj® « 

aftn^a ®rtata fa*«}“ 

fa'5f»ina '« at«w*ft»! 

m. ®tata aiftf^a 

>f3tnf® '« af'jafai fa’^f^'st^icaa 
«iariaaF saiasjarala caa i 

<§l?gwa ^ta ^cfta^t ^tac*l c?i"ra 
« ^(rat^t^raai a^lrw »Jtto 
wta®c¥ :^® 'aa^a ^ca ‘flcfc-ra »!▼«» 
[fawt^ « na-ncaa w ^ 

afca 5»?afa arr^ aiMta wtata i 
f^fa ac^ ofa ’nm 'flaa *tto 
c^f'tcsrf ca, «rcat«p^a aa^srtfaspta, 
*ifaa«ai « ato aa<a cw ca"f '«aa 

« f? flt»|f#t Cafil¥lt»\ C¥K, 

»f5iaft«i-29 



241 


1972 ] ^^c«srcinr 59^ 


n<fmn «iif*Ta T^% 

'ifrtfli <«’ri8 irai^? &?r«tf5i5,r .« 

¥lfl^rfl f»f% «tl? jail's HI 
^tS8l . |fC« 

HI wi ^car« ^nfl 
ntiff HI I 

^nn^lftw fHWtHC^F CSTt^SSff JfCl 

«rnt«fH^i'!5ts fra 

HC«1H, ffC*ttH '9 HWI 

RwtH Pt^tH ^?| HS’rt* I 
«lt^fH^ «f5tl Ht«rJi:H CHC-tH Ht<fta«i 

P«tH H15^H fTH I 

HH n^nPs ®^5 ««’!? ^t5 ‘®t9C<»H 
9ltWt5Htl hchh: 

«ft^i HH9 

CH*r ^*(5 PciH 

'«?rc«t*f HJt*ftCH 

9»Z:HV HUl ?rp5C« ¥taf ¥CHfl®l I 

HWHtPr JJHf C^fC^F Cfc-t 

H^«r ^”>iw «tS?H^tCHa HtPf 

^*tfl I P’St’tiSi 
^HH CHCn HTr*lt? «R?»nitH 

^XV% I C»lt^, 9l5i, CHtHt 

Hfnw •R«i »i"nc# Pr"r4«tc^ ^tar 

^c»n I H*n «•!, HittarH 
fvf ctc¥ «t«r« fH«tn 

^5^ 4tl^H«H nflnf^ 

W«. ^t«f «tf p5H H-fHT aatCff'Q 

^tr9^ arsji ^jari ^tatH'®i 

a^4fCHf ♦fi HJtnf^ ^CWtfH 

cHt^ cann *rw wtff^ 

Pcf ’wi I 

^l*H» ^tH '« 


Hjtntcii «rtMtw nr^rr nn 
« 9lNHHtWt5JTt3 
f far I 9ii?1 Hf I ^ 

HI ^Cb 1>-, 'etr^ »l1CHf«f ¥I1 pith l aftHfCfH 

'« chhi 

CHH 9IHltl[15 *ff«C« <«PfCf 5f»l I ««wt^ 
HS1 ifH*!lHt«HH ¥»»rM ^rfHH « CfCm 

pHt*rSl l^Fl ¥«1 »!«H I 
?•! WtHCHH •fH paifH 

Hf^nf «rTtH «1 aft^f 
HmSTHtH tll^^ 15 

«rt« c*fHtfarc¥ i 

PPfl nflsi 

HWrtPfHfl 91^*11 KlWfTJtfl «HHtt 
CHC¥ 'HCHf^HH HHIBIH CH^ «rW¥ 
Pwf^ ?•! ^rCHH CH^l %^H 

f I '« ’lt?l HCH f«rflH 

H^9?tcHC*r? nwtt nfs! hiP^€i 

"TfHCHH ^tfH, ®^5 H'Wsif ftP^H 
<< uq^5 'HH 'H Hfaif 

C^tCHH, ®^9 9Jtfn HHtH, <H*l 

P; c^tcnn Pr«t<^ 

^*r«!fH, ««H 

csVfl^, ®^a Ht«rf»H s5f»®^a 
a®HtH 'HH\ CW 

‘•IHffCHH ^taicsl ^®rH¥ Htfl¥¥ i 

C5Cf tWr^tPFHl CHC¥ ®^a C®Ht5¥ 

®^S 4®H« ^Hfys •aiH^ ®^a f« Ht5J,»t|f1 J 
nf%H Wtc^^ C<fC«F 9tHJt*f¥ fir CV*lt«HJtH 
®^a stfa^ f«ff, HitntH cHC’f whv 
m ^tnt^t Ipffi; 

cntHjt'9 c<rcf 9wrt*ff cHtwNitfirj 

^5h chuw cHtiH«i wtn? 

1® Ht^H, Pfilt^ fitf^at 
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(<is» isffdfe f^fa i ^^at| 

cw «f‘jrt*rf ^ 

C’^fssi c»ttf«£s^ aTftat Wf 

«iita^tC35f*(ri5t^ <<1^5 ^tMftat^T, 

'BiaTHf 

Ji5[ nt«iJLrs?^ I 

fatir-ttn^ f«[55f--?}c^? na 

c«iaa 

'qUatr^® ^as5rfi^?F *« 

fawtH ^cwfa^ ^lim\ tjq^ 

«f?’^^C'5 asfla fasiti? nfaaw ^ktfa 
fa^fH tt’faf« ’tffljfcwa fa«tciTa 

>fiK?a ^sffl s^rsai «r5r4a i 

«!<k 21 c’jfcf 

fa5its{ ^^c^fcna c^catiS "tfata 
^fara^tsT ^aaa caatc^r ^^rnf^a 

«ta*i, ncaaat’f'a nth 'sifcaite^i-Bsp « f^c-ta 
a^»lfa I '«if t^ atcaa 'aatas 
5?tafl5 cntfs^f a^sta ara^i ^ai fa i 
^ta Jicar facna ^c^acaHt asfaitnf f® <i;^5 
at^wa ‘cnfafJTtoa aataa’, «jajtnf 
^lata^^ata sipa'fla -na^fs '« 

feacatfnV, ^ajtnf fa c^r^a^a 

{S'la fer«?‘, ®^a acaa ‘ntar ^ t!^’, 
^la ^itmtatcaa aaa atfaf ®'ta ^can&sr 
'®f ^afaf a^«i '^a®ifa¥ 

«taata ^aa ss^a aatt n^at'scaa 
'ara fasfcaa farf* ^itcnteai i 

aifla fa®R nfaaa'«fa®ra f^c-stfna cak 
^laitcn 23 ca'^stfa as fa«fa a%aa 
a^®1-asw ‘at'^^iata fa^ra <8faf«fafaa 
'« ^ta «tata' ‘iia^ catfUan cf n,nta n*nc^ 
at^aii '®fali ^fc^'.tpata «jrcat^a fat fa I 
^tcnt«fai n^ta f£aa «rt^a 


wattnf Jicfisiata as ‘aaa ^twt^ata ^an- 
(sr?a fcaa ata f«ra«-^ %*n, ®^a ntaina 
aitfn, a^a nffsn lafta, as, 

laaafaf^s sa, a^a wfafta\ arantntaTta. 
'^AK 'laarasata caai ^aata ^ta uuftS 
Scwacatni ^tcatFai acsPsa xcattafts 

(Egronomics) a*n£^ i atcf f%a faaajt^ 

•al ^tcatsai a®ta ^cataa fcaa fentsta 
®la caa «itwt5ata fif^a faata 
•st^a fcaa af facna^® i 

<aatcaa ^facana at fcae aatalf* 
aisaa « at^^f^f fshca nf^fafa- 
caa acafa^a f a1 fa i nHaacsa atsinta, 
aFasr®ta caaa 'aa^ sta\a «?«j«fai afaf^a 
asfnfs Fsa faa fafal fa:a^ fa®t^ « 
f^wta f^jiTcaa ^rfafafacaa atsaca 
'atnitfa® fcaai fsa facaa aK?f®f 
aqgte >1 -a fa aafta aitf^f, s«*i^«a 
aafjsratcaa ‘fs '« caaafa^’ ffa«i aaa- 
aaca acafitatarti ca®ta 

ataa <flaa fis aiafa ‘®tac®a a*?t«’ 
a^Tts^ifa nfama ftaa I 'afacana 
cnca 21 cfaFitatc® affaN® fiffsfafacaa 
faft®ta fa®al arttac^tfaata's faft®ta 
«ttcnntcia ifflar statfa cantata aiasi 
fat fa I 

«(8i aacaa ^rsr®^® ^flatafta asjfama 
^tcatr®?® f'sata cfS cf^ n*na 
cnta*i fcaPfcaa, faaft®ta ^facaaca 
faasra fttscaa a^tai af¥® fca kai i 
fVi ^tfacaacaa «ftfaa <«ata at 
atfca« «ifacaata ftwta s^t^taa 
a^taica antan^tca^ asta fta, sat 
asc®!^ cH?a ta s latsa i 





Wt=? E9C^I?J fk^U^ ?I?lt2I 

i!?t?r c«fc^ '5?t??i*i ^'i^i 'SRnis^, «ttf 

?^t?r I 

5jmt?r 5^'si'i I ^tce? i 

<tU3t ?»f f^C?[ ^tc« ’ll f^':5 | ^ 7 ^ 

<21191^ ^t?f ’Tl «it9l’tf^ 

c^ltfel 5^91^ C»l^1 ^®t?l 1 •sT’^^l 

^©wt:^ f5iC5 fiU I 

1776 C^tC^^P fsi^fst ^C?r=f c*l, ^1«i 

^t’tjBf^r ©*t?r c^t^il i c^ Rub () »t^ 

C^C?P Rubber «Tl ?l^til i 

’ftf c^c?F I ‘ii^i vii¥stft?j 5rrc^5 ?>t i c«r 

•* 

c<rwf c^n ^n ?nrtcfl?r nt«^i TO 

(Hcvca Brasilicnsis) I ?lTO ^ttcim ’ft'Q f?C« fiw to ?131 i 

^ c^rt^l^ <4^ ’ttcai wsii i '«rt^tc9it 'Q ^ ^^5 
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vcn «rt« 60 W«T, 35*62 w 

2*03 W c«ttf^ir 'e 1*65 «f5r^ (Resin) i ’ttf C«W 

c?r <ft?r 6 I ^ f5i*sfc*T 0 ?% «i^tf, 

w c«rc^ »ra »!C3f f^s f^»rtjiii i 

«lltf5!® ?IC5T 0*6-1 «wtwtNt^ C5l»ftWl 55 I 

«tf® 0*5-1 »2iit»f 

c5i‘^tc5Ji cat«( ^c?ji ^ c««rc4f Ti4t?r 

5f9l 59, ‘flC® »f«=Wl 5 «?ltCaTf&¥ '“Jitft® 591 

59 I tU^ 9^t9C5 f5*^t9 51:9 ^t^lt^l 5S1 59 • 99lC9 

*15591 92 5t^ 9919 5t^C5t5t^ 9tC5 I tllC5 595 C9t^fC99 5C9I f?:9 
5»T f55T«r5 5C9 99tC99 5t?9 <21^5 59l 59 • 99t9C5 9WTl 59 

crude rubber 91 99tf I C991t9 i?[5t9 C*ttC^9 5tC9p 919^5 59 i 

5t99 91595 '« f5f5’5t*15 I 

1800 *r5C5 &5t9 ^1555 (Thomas Hancock) '« 9t^n 5jlf9»- 
cfem (Charles Masintosh) 5tC9 5 t 5af:»1t5 5T»fi:59 5 II 99t9 5tf9i:9 
9^lf® 599t9 C5ll 5^95 I ^1555 99tt99 5-55I& C5t^9tC^1 «l^5 

59C5 9tC55 I f51 ^t9 5tC5 C9% 9f 9l 9t5t9 U199 f5f99 ^f9 591 
f5»H C5 9fC5 99 ^195 5295 ^9* 5t9 sit9 C55 ‘Hancock’s 

Pickle 1 ’ 5t^f5 f 9919 595 I 

99tC99 W W, 5^9, filte 9tS 5in ^6 W «fC9t’1 

5r9 Ui:5 999 ^ 519^9 591 59 I 9^ 9tn « f^99t*t9 919^1 «ltC5 I 

99t9 fwC9 ^$5, *11^*1, ^ltC55 9l C9t^99 ^t9l9 59 1 ’S^^t9 

^n9 99tC99 tf1 W 51RC9 iSt9t9 591 59 I 

'5(tC9(95t9 «rt9 1800 99t9 9395tC99 C5ll 591 59 I f51 

f9P99 »lt5»lJ»lt® 591 »1'®9 59 I 5t99 99R99 ^5f9 f5f%5l|5l 

5199 'e 5tkl-5l^1 5C9 C95 U19"x M'at9 *1# « «^9 5C9 *H9C5l I 5W tflt 
59^ f5f99 C9^f«R 919519 591 »I55 5t®1 1 5t^»1 55^^919 (Charles 

Goodyear) *5^ 99t9 f^C9 5t5 59f5W9 1 f55 5tf55r « 9f^»t9 5t® 
5t55mtl5 91^^ 5f^C9!9 I C«fC9 1839 5ltf95t9 5J951 C«> 99t9C5 

<155 '6 f5t 9t^9 511^1^9 515 59t»l «l|^ <195«Jrt^t9 9l*tf<9f^« 

5tI5 I 5t*151l5l^C555 (Vulcanisation) 9C»11 <tC9 51^1 519 



1972 ] 245 

CT. iitsji C4»fsi—w'tn 

^if I «ifaj5?t5r 3T»4^: WM 

vt«r I f^%r« =v« i 

^fw 1-6 CT»ttC511 ^C4 U9^ >lt4til'l 25-30 

if?itc?i<5 ^;9r f^% Nrtf? 

C?("ttWl I llt^, «r^f^ “^41455 ^t«F 4^:4 I C^cStfn5t4. 

C4fw4 f4’itc»i 44t4 ?a r «i>9f4 a;, c^jw— c»it? 

CI!PTf45t4 '8l5lt^® l®Ttifa cm ^«f4 C<% 4I45i« I uq^ *14^ 

firf44 44tC44 ^*rt4«^4 4t^t^tC4 »!t44 I 

a^5(Tw «r44ir aatca^ 4j4^t4^ ca^, 'a^tR <2frff«4 aatcaa^ 
f4C“l4 •StWt’BfSI I 


^-f4wtc4 c^tnia cw, cataratfl «ft?> 51^ «|4l CT'cal 

I «rf^t& 20 ii^a ^tcs I tiif «r« 4««if«f '®i’t «itcf, 

«rc^j^i&c«^ 5(^4 I «tC44 »!C^ C4 ^lJ4«f8T C?e?lt 'SltCS, «fC4J 

jjfeas fC4 I c^fat^ «pt« oitfe »t44 5 j >isiw4 
4C4r ^51 4^ 5^^4 ’ITW, Cf\t '^-fawlcsr C^1*(t4 »IW 

C'^^\^V^ 4l4*n 4S4£^ I 

1. (4!) ^f4%4 m 5p« ? 

6xl0^^r4FWt«Sfm 

6Xl0‘«%5it4Tm 

6X10^ 

('4) ^r44l444^4 4?^ ? 

«tf^ 4^1 C»ll®5f4i5tC4 0‘55 «ltlt»( 

44 C4tJ^l4^JtCl 5‘5 48Tt4' 

«ir45 44 C4ftf4feU4 55 <«It4 
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125-1 ni, 4< n w 


2. (^) »fC0® ttCJW 

8814ft^tl • 

88444 ^ini( 

(^) »IWC# •si^VS^ 

10900 ‘ 

19000 
91000 fSifet? 

3. (V) •rf^ W! r<^% aif 

17 

170 

1700 f^c»rrf*(^« ’ 

1060 f^wtfil^ra 
10600 f^t»ltfir^tBf 
106000 f%£»itf^^t?r* 

4. (^) ^ c«irc^ cw ^tn ^£»1 c’JTC^^ 

c4 csit^ «i^i, ^i:55— 

1:2xl0'> 

1:2X10^ 

15 2X10'^ 

4^sit5i =«1 ^ca?5? C^£4F 

?£«1 ), ^C4 '^*ffe¥ 4Wr5l I C^Z’^ 

^ i^r«i— 

36'6 

366^44 

3660f4lt»^ 
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(^) *1115(1*1; 

0 4 

4 f^):iit.strr5f*^ 

40 f^c»tt'5tns{ 

W ?R It? ! 

3*4 f%Wt'SJlt5( 

34 f^r»!t«sin5( 

340 fwt^stim 
(’I) *iffls(t«f: 

316 %9(t«^Jt*{ 

1160 ftj»lt4(t5(^ 

11600 

(^) *tt?W? s 

30 fwrfaiini 
300 f%C5Tt»3|Jt5( 

3000 

(«) c^tf??tC5(? *f^5(t*(: 

81 

81 

810 f>Wt<SlTt? 

(250;(^ ^ c»f*r) 





1856 wtw «i *t«c»it iijf j& ijf^ 

«fii% I »!c?»i ’rt^t« c?<trs—■« ^6^» «% 

ii??f I 4?r f^C®fsi Leptosephalus brevirostris I C3ltPr, 

It»it5^f5f«, f%® ^9[ mt^,\ c^»f— 

^»r ^tB5i ’»rt »it^i I «ft<rfs¥ ^1 cw 

c^f cwcf^ I 

’sitt'e «^wt!i11 

• ^ftw f%i c?^c^ «rc5r«^i »rtt*tw i c»F5l& »itt^ 

I «Jtcf. »itc*rir ^1 I f?^ 

c»iB? 5^11 

% 

vflw? m fe wt? 

to? ??:? I? ?i ?tc?? ?tn I It? ??c? ^t?l ’^srw cws 

^!si ?t? I 

?t?T?n'5: ^*1 ?t? f%? az^ ^t5 »f?n 

C??l ?f? I «il?1 5C»rl I «lt? ?t?T ?t?i 

h^tto?, CTtc?—9i^tir «t?t f«r ^tft^tfiE I 

«rr?t:?? ?tc5i ?'$ ^9T 4?f??c*r« ^ti, w jt? r ?f?« ??? 

c? ?r?i1 ff»ii ?w ¥?c^?, 

c?c^ ^C9nr ?? I 'alters «f?t? to c?, wt«? 

c?l<5t? c»iw? c??>f«i ^*1 ?tc? ^I’tt^to I?? I 

?t?11 ??C^ «rT«f« ^tCf f ?!? I 

«r5 j uai:?5?»Rt? «f?tw «itc?toi «il? 

t^i «rc»n fto «icito— 

u>?? f%, to c*f?l?t?i 5i^ ?15W--'>fW^ w cw« 

?t? ?fc? I ^t?ti to to to c???—Wf ?t c*ftw, ?t?1 ’ilfil^tt?^ 

?^a»? ?ttol ( 

^ ntn I ^^CTtcn? 51^ ^ cw '•ii to 

’Tto ^5*?’f'it? to ?twt? irlto ♦»? nrff 

to* «ttwtot? totf? to^ v*ii ftoi ?tonr?wi w!f«i 
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^tf3F^ ^sfCVff 1%’? iK»l1 I 

*T^ ’rg}i-^s3[?i aft^ tii^^ c^fiji mn f®jf 

8^<& fm wc® ittafti ?rTwtfl » 

f%i( (2fntj;j c^c^lt? lf^?f'Q I CW 

csic’^tc^^ ^51 c^c^F ^ ?rt^-^»i i *^tt^^i 

c^*r Fjt*^ ^«ri ^ 55 1 c^gt® ^ sitcM «ft?( 2[-^t^ I 

'6^1 ^rgcani ^»Tt 5 1 'Qiil «r«rH ffc^ 

c«fc^ I ^t?i*t?r ^?r ^t3ii w—c^tm arn c«rc^ f^l 1 ^t?j 

Ifl^ ^t3lT»(W^ nt5 4t#t I aRH! ^rt‘%1 C«tC^ ^'^ I 

^»n ^H? c’^rc^ afr?r-'aj^^ 1 *ff^c*fc^ afc»j c^f 

»it® I «c^l ‘ill 

Iff! sitcf^ r^l «rt5ii c’tci?» ^t»6i^a[ 

till c^, ^ dll ^f^irrcs? <(^[1 «tc^ I f^c»rta5cini 

itt?i*n, ’t'©t?r f®sf ft'§^t?r <lc?t| «w?i I 

c^rt^-^cfstf c^ic^ «tta 'Bit^ ^ 1 

f^nr 'Q ^ I di?i 9\i^ i ^ 

«rait« ^^vf ajt% I c^\i^ 1*1 «j5^t9tc»il c^tl c^tl 'aittt^t’^ '*rtfl i 

=??, tmi ^t? » C3ltt^f 

'Q?! ^iTan ^vnt ’^t? c^c^ «ji wtc»i?i artiste?! ^ ^5{ 

«ii:i^?F ^^j:v\^ 'st^r c^i§ i 

hs^5iF ^t5i?r c^t5i?rt f^«Ril 1 I®! ?itc?E^ “fftc?r f% »r«pi’®j| 

? C^fw®! ^£^^\ 5 lft «^?i 1 ^ l®i 

5i^l CM^% enk «i1f «it®fr®T ^ni 1 aftf^. 

l®T C<fC^ ®|*»«lf vO^^r «(t»5^ 5jtf I «fCW <11^; »irft(f 

^tc?f ^:®!l ^«il ^ lc®!^l|,^ l®T I ifttfl ^-fl'»r 

lc®I’F^^*(3l «(1 5(t«l CfC^ w« 

’wtl^ «f«rtw cjfc^r i' 1^ «tnr »r#jil 

sitf c^t^tc^l I 

«OT( wj f^ijra. '•R^tir ^ l»i ®mlt^ xm ^ 
®wrl |9T ^Rtsti:®^ to firc« i 

8 
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Tum i <ii?j ^it&f^R:»i« 

^fii»r c'®t*^ 5ituf f 

«i!r«it55^; e?ii i 

»itfnc5 ^5r c^u ;rt5c^ ^?r ffcir <tt^tfl^i 

I 3ltCf5 ’^St^ ?C®T1 ^tf»I?f ^*0 

'«jmts(tai ^he. c^flca till*! ^i:?j C^®!! I 

^91 ®i?it*tf5[ ^tc«r i 

^tm *fSt:i ’?llii ^9t 

’*rflip’s? c9Tcaf?i f?cv ^tcf «f?ti:*t?i h^if®¥ c®t^ i 

m (Multinucleate) ^15il3^fr-(?19i 

I ^ I c^ c^t^l 

JiWtw 

5icgj 3i?i:gN %1^^ '6 mz^ 

^?ic? I c^m > 1 %® 

^^^31 f f® iffff® c’fm 

c’^sn (Pf^f^r I 

^l^sjz^ '«iir«is(®sr u5»rg m I c^zn 

«fC5ttw I is\\ 

(Vibro message) »???f ^rHtCf ^gc^C®TC^ ^tC<5r sTt’tTCill 5C'®11 

f% gtcw^ -‘Ttf®! <ttc?f ^fgi:?r ‘* 1 ^’ 

f?f%«^®ft-*l'if®« c^tsi c^tJT ^tJ:5R ^;t^,f|9i I 

f%»w^ 


(< i t! ii yl % tg ) 

1, (^) 6 X10^^ f®C®it^2rjt*( 

(^) tS}f« CTl^fsi^ta 5*5 4jtsi 

2. (f) 8844 filfet? 

i m^h ^ 1 3 



W 10900 

'sijtfintsri cl«p’ 13 

3. (^) 1700 

C 24 CM^ n^*lN i^CSf 2ne, C1<rtc^ r f^»rt 

I ^ita^csr? c^»f Rjif^ uta j} 

('<() 106000 

C «ft3 Prw ^ %:^s nfaR 2 «t, mtc*T 

r c^z^ 1 < 11 ^ «q^ *ffat^r *i|5^at?r 

'sff^spsi ^c?f I *f<?r’PC^> ^ »l>5^Bi''^ 

sfai ata i ] 

4. (?p) 1:2x10^ 

(^) 3660 

5. (^) 4 f%?:9tt5tj'N 
{’*() 340 f^t«rr<srjt5j 
(^) 11160 

(^) 30 f%c3at<srjt5i 
(®) 810 f^c^ft-srit^f 

'Sfr^csf^r ^lacna c^rtf^atH 
cJTt^i, ?s*fi. c9tt?i,-aiit^riifiiatsi, ^^1, c^Ftat%, 

f^cf^i, nta*r, c<traat*f 4ff« 1 3 


^pfa c^fs!f%a=r-^jtca?i 

^&Ct^i:«r?r »rN’<fri i '^U'^ 

H*l1 ^1 ^t?TC5^5T I 

’»l^Ctr?f C?«rt5 ^C5rC5ll 

"sitwc^ tfcsf ^tc« n^t^5(t?j wxm 

jf^Qf t’ttof ntc?i5r, » 

c^tu ¥111 mzt i ^ 

c^f5Tf«»r=i-¥msifli nr>F ^ i 

'¥tJ!C¥ «Kii¥ nn^ \ 1958 5m»r 
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01 ^ jwt?r «rtitr® c*fc?if 5 »T i 

^ ^ZKi 3|OT 

^fi^K «iti:*^t?r I 

c?®ttw 3Tt?[tc^j <tlt^tt^ ^c?ifOT5t I 5{t^, 

C^tsf^C^ *lt=i C«ist^ 

it^tcu <lr ^t^t?i 5rt^i:?irfC9i5T, 

«iml '^t?r c<fic^ ?5W3H 1958 »ftc»i ^C5!=^ 

^iTt« *rf3i^t5( ’Pii «r^ri\5 i 

i«tl c^c^ c^> i1^'ci?( *s\\ 

1970 Itc^v 22C1 ^l&l f&f^^ll 1C^1®ll <^1csil'^'lrtC(f5 

^ri?tC¥ 'Sftw 1t®1 <1C¥ > 

lf¥C¥1 Cl ¥n**II^ ’Ttltll ltS1C¥ C¥t^ f¥I 'Cffltl 1tC¥\ 

Itltl Cl Cft^ Cft^ h?Jlf¥¥ ^tcil »it?tWT ^tC¥ ‘«rfc»ltl 

fi?’ ffws fisit^il ^tfsinic^^ i 

Ciwrwi lf^C¥ W f?C?l cfef^f^JfiT- 

cnt ficii «i^**ff&c¥ ft<il 

(7fWt55?—C9TT¥f& 'SI C’twc^sj | t£l^ mcH 

Cl5fq1w|-¥ltC*l?!t ¥W »I¥»1C¥ ^t¥ ^llflCH fkm^ • 

1^C¥1 flC«f1 11 ¥ti?1 CiCf, ^1 IC^I lt5C1«I *lf«C¥1 

vii¥(& fiw C¥ar c^cai «ii^ ciarl^ 

»lT«mi¥; 1t¥C»l'® mtcil Cl C¥Caf wtitni 

1^1 I 1I11tf«¥ C¥Cai xat ¥¥ 1C¥ «tin ¥11 ICICf I «rtCHfl¥t1 

f5f¥111 »tC1111 ^ 'ItCII ^1^¥t1 li? ^f&lf%*1 

C¥OT Itfi ¥t1tC¥ ^Sr»li! I 

t 

1958 ltC¥1 ®l?l ¥11 ^T^RtCII I 

'Sti 18 IfCII CICII&I Ititl tf^l 1C1T ¥W ’?l5ait¥^«¥l& 

^135f¥¥ ¥t1 »ltfta I 11%C11 t£l¥l^ C¥t^ ^C»t¥l^¥ CTOT1 ¥ltlr 

r«¥titn?i ititcu im ^¥tf c¥tiir nthcn 

iwf¥¥l lf%C¥ ¥lf%¥ C¥C« »ft^ Wtititl ¥C»I «?¥ ClCft 
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^tm\ c?'*(c« I *s\i^ «tsjW i^csit, 

wa TO sri— m\ m \ 

#«r cmw?j »rti5tc^T mm w^w 

it*t ffcat^ I c^f«if%?r^*5^Ttcs(flt? »ft?tCTT cfk 

^tScTOsi I ^c®i ^9! mm >it^ ^ 

C9i<fi <1^ I c% ^£^^ f^5 »rtwj 

C«I»f '6 er<|5|f^fl I 

W\ *fl I «i|l ^3|l^ (^ ^tc§ •siTfif =115^ 

fj^ni CT »T*^ f^ c^t I 

•jQ^ »fTO «w?r «i‘*F?i fiTsst^*^! 

'Sit*!! I 


(*(»( V8^? 

art 1. : C^ft^ «ItC9!t^W9T^ C^F^sn*^ « C5Ptf#^9Tt>T f<P|j 

wtsir^^t^« 

«(•!( 2. : ? 

5aii^, ijfSwt^ilsf 
^aara^w ^tfSil^ 

^ 1. s 'att9it^aiac9T?i c^t5( mvi 

CTO9 11^ 4«f9i ^Wtaii 

^1 5WI 

^efJica csEPi^mn ^ i tt*?- 

apif? I mi ’st’Waii \ 

«itwtwOT c^% I CT^*rr»i cit^ '■rfif- 

ih '^m mi 
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mm 'a t 

<{WH ^tc»itf^«c»T?i ^Prat*? 

‘*iic^' mntzn^ ^<t«?r R»Wc*i 

QVi\ *r?il ;il I 

c^i ^t^^iows ?»t=iw aifip?*itPH 'sWHrtl «« 

I *TW CSFt^^' 

•fCT® c’wi’f'i« ^5®i I -^w* 'sitff^e trt® n^ra^ttn® w I 

C!ftPp^*It1 "Strt® ’I®® If^fl ®t5 I 

%®«2.: ‘«’® =1^ '•itc«iWf5®w «t:»it3t» ®»ii I 

^ '8it?f«:» »itC9rW-®®W® ®t?tt®i 

ftM® '»lt<3i ®‘« ^I’O ^ «t«l^=i®® ftrt® TO-St® '»(t®®i 

^ ^ft W® fi<9 =991 '®tC®>-®1 C5tM «®1 

®tW® ^*9 '"9913 I l.®®®t® 3r®®^5| ^W ?« ®’8® ''IlffW 

fir®® »l-v3 «31 C®r® 1 «tCTt.21tW 3t«®1 «tf®?f^e «f®®' 
*tte®1 ®1® I ’<RtC3t®'f5P® ®'S® «19®i3 59 =n I C’lXtCT 

ftiprtstt (Mr, •«®^ ^) 9«t 9n» 5I& mii «t5ir3® 59-®t? fw^® 

pitfj,^ ^ 5W ®t9 I 5»lfSKai« «im ®«® C®t® ’ptlfil «t5M 

^\ I C®tWtattC5a 3t5tt®I ’ll®®! ■«% 9® aiet® ®'tt^t9 ' 9t® 

•W >9^ 9'5® ’ft®®!® «ltM5fsa! ®Jt35«tC® >!®tyB 5t®l I 

1949 >(tt»l f®®®!^ 3rt®® (D. Gabor) «t®® ■«? C5tC»lt'Sl1^9 351^ 
®It3I! «®^9 ' "tC»11W® '33®^® « ®lf«®31® ®riJ 3tf3R55 

3t5lC®I ®ml® ’UMII 3t«®1 ®t® I ^nr®'® ®®- MSWI 

<lft|-C 33 la ®ftl—’ltr®T® 5®t« 3® 1963 3tC3 3rt®® rst^ ®J®51^ 
«t 9 W f 5 «rtt® «t3® bsf® C5lwt«t^ C3» r®ait-4t«1 ^ ®®i* «f^f® 

^siiw cn\ m\ 

Wtaf®®!. 3®1<r®®! f®»1t3» r®r®* airpatf £3131 £5tC3M1WI «t£®13 

CW* 







’t'S 23cn Cf<f9t?t 

59i)?< ^if5f c*i^ 

f^CSf •« f3«t^ 

^^carjn'fl «W ^c^tc’T 

'« «rijt3 Sf’MC’# >|f%£?l 

^fC«lt55Tl*»f^hr ^tCHtlf:? 7^^] ^?) 
i9Ft^9 '«i«Jitn¥ »fr«jar^t^ '«^ 

refill f35st^ ^twt5i»n «i^n w 
I 

CSf®1 

^f?[*:[< 

I '<1^ ^rt*ftc?[ ‘<i^f^Jr 

C5^1 ?!ni|tW-( «ft*l 

f*rc? nu Jft^- 

®t?ts ?t^ ®tl «tti 

cnrfR I cwft =fi ®c« 

®t»(fc^ 

ncsfe l '«®tC8f ®f9f<*f|. 

«rtff l^fl, ff^ ®l «(srf«ap*iT f ^it^- 

»it<fFC*i fi^l 5t^ 

c’prai fiflFTs m ’iW«‘t 

^ «r®t*t ’fsi ^tfs 

'®t?r >r:3r i ^t^>it®t^t? 

Pw m I 

^cirt 
ftar 


’f^fcnfsri ®ac®?CT[Cff ^r^jNsrti >r*ici« 

31W slt^T 019 

c^fsri fi{»! I «(9*r« *ft«it9 *ra 

9»it«t5r9 Bt«f5 -TKta 9n»il 9l 
I ^t?4 9| c«i«Ji aa, catkaa 
c»iat9 '»rfcaa 

sTtf?® ®att ffn 49 4®atii i 
at\>it«tafa fawfjr« *rth awta 
®cw c*rafCT9 iftat? i 

f^^tRa al C9r^t9 >raa «rt«aftf«v 
c^c55 «r5fiii5 nfa^tai <jr?i ®ai 
9i«^la I 

w\x c®:ara unpf 
itatn9 «irf*^ arai^, fi^ta at^®tai 
51^5; vac® '^rttn «itat:aa ats?f*r®®ta 
nfaa^jr «rcatar=ri ca 'stata ®ai af^, 
fB®l afa, cafa, c»r ^tata fa|^ 

®ai atl~-4^ fatter atf 1 «fcat«fa i at^»«ta 
faasta 5^1 »r^5fiitaj ac*i^ «rtfa aia 
a^fai ®tata atta «n:af 

sNi *rc? ate®, fa®fi® ®®ata 
areata ata ai i cfa^i af^j^^eateaa 
9fesr ®tai faatca ^^ea«ft ®[taai 
faaa i 

Ftfl faifaaftaeaa ^fiafa^ta «ia3ta® 
®Ib ataaca laata aeaa anwata fa®ta 
ftapi ^i^a cnajtntea 1969 >itena 
^ten '■Ttata nearer «rtir, 
c¥e^ c^fei I an»iteare"ra ®teitt 
nt® aw f^eaei*T, a Rf® 

♦i^a®, lataai tti 3 fH ®aa ®u 
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C25-t^,4<5^*fTl 


«t*i ^ cw^i I itftfti f»rti 
cT<f»it?, f5rr»in 

c*i«ri ntf*j 'st^ 

wt5?:»r ^9 c-r«rt« -(9* ?ir =ji i 

SfCltsR^ C9tJi 

f»fji «jiV- 

9^1 ®^ff C’rC'^W 

flsit=f 4>rtc99 BFrsr ^tat 

•af?*! 9tnf^T, ®t9 C?SH 99 W19\ 

art»rt9»W'e »ft9t9i c»!tr9f9 vw fawt? 
apM: art-ir? i 

'c»r*l’ *f^9t9 ^*IJt9f^f^ 99 
arf«l 9T9 9r»|!r, 9tc?9 vrw 
ftpf ®tt?9 Sltcat iftial’ ^9^9 C®r9 99t«I9 
9ft91 999t9 I ®1 ^t99l *ft99, 

f9 ®tC9 9t99l ??99 

*ft9 I 

fa^a •t^tcaa catatw^i cf *r- 
•itcaa 99i9tfl9t ^ta 

«tr® aran 9tas! 9?nt«9 9tt airt^. 

I5a 9<rTt*f¥ ®i^a 9t*?7tnt«t9 


99^ ataa^ai IRiit9 impTtPrn«tr9f9 
^*iat9W9t9t w I ®ta 9r*fJt*Jta»t9 c9*r- 
•itcaa 9?|a999n 9 cafTtf^Hatw ^a 
9airtPia Rai ^tc^tsai 9ca91 9ti 
^ c>R *f?Kf^9t9 C9*r«itca9 ^aatcaa wai 
fac-l9®tt9 9t99 I 

»i9t*rf^ 991^9 9«? 'Bftwtsatatnw 
tftia *ft9ta«i C9tw9 awi fawra-cs^^i 
9tf^ca c'st^ata mw afla ^wta nfaacfa 
25 999 9Jt^ 9t9l 9<(«J9rr»l9 991 §tB9 
91991 •ftSFft»lf9Wr9»r9l^sTt9ta9 (911991 
C9 ai'99:9tarf «t9M 99C9, f9pr 

919^91 -ill 9Tt^9 99*f:f9 <<ifnt9 ^i»rr9 
'91^19 «Ft9t9 99^ f9ait9 «rJft«9 
9tC9 999t9t9m 9^t9tf9®1 ¥t99l 9(99 1 

R H fMtf^ 

991 C9(9 2ic»r 9t^ R fi?- 

4^9 4r5tfi® ^^MZM 4fft9—Ir«9t9 
9tS%n 9J9 («f29ft»19l9til f9>Tl6-'99 499 
f®C9^9-C«f9tC99 ®i|9 ft. R *119 »1'«C99 

99it»! cnt^ftlSa c9r«n (< 9 - 919 - 49 ) 
ft^lft® 9(9(99 I 


4919 n*9i99 aijnsrt 

^w^9l9tf 'Batata ^ r*W3,9t« frff 9 9ft9W« ^ 49 ^ m «««w 

37/7«9(9l1c9t9laRi9ft9!4 
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Latest Calcutta University Publication 
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wm'«[ 25-1 5»1 

^{t^r fe«.nff«!^ Tm « ^*r5^ip '«j< f^ttotc’f^ 

200 cftis Tf? ’«rtsf «rnNf^^ '«sjsfjjf|i^i I'sitf^f f9r^:«c*f:tt-cff»ifjt:»?3 

^nj^lfsT 7C0 C’FtiS t>i^1 I 9Xn 'SfiBii 

SJ9, r-fca? hf5c^T3« wtn« 

«W?r=i^ f-rc?u n^ '« «jmc« 

?? '“ttCJi I ^ta ’ic’ii ^{8 


?t5f fac-r^ '€1F?'J<| vAffe fz^ ’He® 
^^cif 9t5Ttar*(f »Tfa '« ^8'?? 

*ftftt<« QiPl'if I 'SlN fV^sfS fZ^ 
evn^ wz’ij^ *ittiic*f wt^i 

^?ift;T I -aitsf stra «ff^!8 srtf’&c^a 

^sffl rgfRr*T*rii afw i 

c^C3i9 uflf^ *F»I1 ’T’li I ‘«'5tca 

fHc?!?f ^«.’itr^'5 «it'¥ 

’®ca ■sfi’Sl c^t 

iit>rhi^¥ 3raj st'^m c¥t3f ^tsf'6 «it*iai 
«(C5iaFaftf^ fHfIca 'siff*: i '®tfa 

?(g|5T 3faj '« 5f^c^a 1 

Si® '«lt«f ?t^tal%aF f-iiiia 

S-r^'ir'Ti c-iiSH^f^?]t»\ Sm 

catcap ^rt^fa'® ica aJtc^ i 
3i^£fl?i S«a ?i ^'S'ail. afta5 

(Gasoline) Slf^ifl f^a? 'SftTfiT 1 *ff"5*I 
a»ti^5?\c® 1039 »it?:®i at^rtafsi’i ^’i- 
asam -t^a^ai ’itai 10 ®taf •rt«f1 Cl's 
cn^ijl-cap^fltai Sm CMr<F I «[t8f 
i®fai 50 ^tcna^ c<^ iw 
i*fti|i-c¥fa[¥Ttwa c^t® 

^sr nt^ va«i «tat® 

c*rcJi*(^r*rVjfii c^rtf atntaf^f i*t 


i^aii »r^ta^i I 

c-fcti'.'affHfTfa? S'*'*! c’fcaf fafaa ^'-^a 
ar»!taf^af 2[aj « ®fc*fa S'twt's 
^c^l’1'1'9' ’ffanW 'Bjif® ^)rsat®" 

®tca -sr^^ aftic^ I cvfc-ia fafsa 
C-lcIl'C'ff^fltai ’1C'? C'Staiatfl ^Z^ 

flit's a'ca^ aica cfsfla '^aa'ta 

sfWrai f^b'ra-f4ta5>r| ’fcac^-i i ff? ‘fl'an 
n*i« faaia ^1 '5fir?if® ?iac^, 'stc^ 
?i’wa| a?!l bt«i; arta5 c’fC§!'C’sf*faf]ta5 
cic*F Sn^r® niicntf^jf ^t'^a 
<jc^Ta '“ila c'sv^ ci^l ale®?' 

ai I 'ana ;?iaia nnjaitraa fninn 

cm nentna;®* ^iptfana*! ®tn 'Bit^acaa 
-sist c»’ii cna i ■ain'ca «ita • 'a»{6 '«f(8n 
fana ¥,c*f,faca-t entf a^nfa- 

9? c^cna <i?nan^atn nta i 'ina ’«i'g;fnnta 
sfi^n ®tac^ c^icli-c’pfnfjtn f-ftaa Ssf® 

niff's <51®^ I nftalcl ^la^ *iaftn cn 
f^arn «rf8i bt®!. 'fcncin, ®ti «f>stnf*" 
nlfn^ I 

nf^v ntinti ®in®ic?a n't:? ^nfnata 
«a?l8 cncSl-c^pfnfJtn -sifu sfn.^^’Jti «i?ln 
ftacfi -a? ’in<cn ntni nf«! cncf^fsie 
enn ’ffi fcit?i niftfi 

fninH ent? annfa?? cm ?w« 

«(tfnf f«f?c? c*fcli-c?fnfirai tm m 





’^fi I iji3 i2if^ «rt*ft5r I 

*(t*ltC*( r»(^5 f5nif“r 

^N'ft^iF’5 C'®C^? §*t9 I 

^1 aTC^« 'Slt'sf cnctl-C«pfs|^Jtl 

C’ffi? feafs #i| » I <|rf^e| 

*tf^*in«i ^«.<i9 ^5, ,3*if^ '»n«f5 

’tC'? ^f“5Jl 

3t*Tt9^^ C*lt§1 ^l^^I- 

c>1^1 « ^5tfi{y[ «J^CM 

mw ?ii atr’^c«!?i rsffifgnig 

C?t^ I «ifjffsi, ) 

'« ) f4C5 

Cnt^1'C^fK*^Tl'«T fnu ^STfC*?^ 
w^‘3<C^3f ?C9 I 

^Tta ’« i^i>’sr c^ci? 

'8it»(?ii 'sstcn'sfifs fb'jj cvf«(c^' 

*1(11 <ii^ 

’T’lcsc? ! '»r?ic'45( ^Ji>{?v'>rj'(?f 

sftfl 70% ■'®tw« 

>1(4 « *i^fK 

ig*ir<*i I 'Oftsf c»{ 
*r(c®5i c^C3i ffs 

lita 3JC9T fnc?ifl 

’BTaat*? I afjitif^ai »!ta « 

•tfanfcn 5^1 5 . 1*1 an® ^sia^a^l 

^ai >i^a w) ai I 

c'sasfaiai facjifl «ita 

1960 fitwa 

*ia CHVf otwia? ■jsjf® 'sfJi’tf® caai 

c^tif I 1947 »in*i >flnti;-f 30 c5({i» i?(5ta 

*}^ c^asf aaj, a^ta 5C'«11 ^pcsii- 

af^a «(t5F '<ii5c*t c's^ia isc^ra 


5C«5 afca 200 c^tlS la's ca^ 1 
-ill «t3}c«r ^9<i car^ ana ca, 20 aaa 
facvfi cac^ ^a^an faca 

c^sasf :^aT ^c'®! 1 «if«f fafaa 
«5i£:«<i sitaTfaa ^ ^aaai <iicfca 
«i^» 5ts5 I a^atca ^«kaa ’sa ta^awa 
afa*i(«i 9x^' aaca 20 capt^ ^fa^ta a'® 1 

*<5 ^fs’Fi -sT5*i ^raca 1 aatc^a 

a^^ca afaitia^a ^i^sFCiia siatcaa aca ata 
%ai’^a c'saa «ffa^ afaafca ^^saiacaa 
cbli ®ara 1 

1aa« «i(s^ flcwft -iiafS ^cera- 
catai at>itarj{a fasi 5ca ftf^cata f faii^a 
aa caca -al fac^a .as ^af« 
ac?i'?;( «(ts^ f9^f^aac3ia ^aala atf’^caa 
f9ff^3iT4 fffa csia ca^^faai- 

1 ca ataw «}ta l§!r, ^(sii, fasa's 
^jf'^fiiraatcsia ^sfa fafa^fariia afaac^ 
s((ra>c^a !.‘4fa f^faaaia 'acaa cacai 
aM?js 1 

aff^-if ca*ia 'afsfta atatafaa 

a«rt«f, 5<tlaa dfafast af4»i 'si« 
cssfa aacaiiala atatafsia a«»l< 1 
ai^ir^a ana ajtaa «ita<^ff«a ataOi^a 
a^a^ita ^ca y(ai*( ^aa 

laf® ^ «fara ^t^ca 1 'atanaa caca^ 
aa^ta i^sataa a^ntam 

.515^ aics atlaa, 

^Jt^tlfaaf, afa'a^ta^fC'Sla ^aa ^«.atfa 
«i^« afasin*i ana 1 atan 

58sm'®a 45|5 ataatai atataa ai«r« 

«?(arwa cwca 4faia 6wai a^iana 
«c«4 sifj®‘ca[a ^aaaiaa 

«!tsfatfaa 40 cf ti? §(5t 
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c’^'Cir v^«!tCT ^«jfnf9 ’rtR^ wn^t 

«i f^w<w Swtt^rni I fii*i vt^ 

•Tft'f 

f^i fx.'^i 5111 f<ri 

^r«r *ff»if«5!t^*i captatt® 

^PVC), •llilt’fefIsT, ^fefflfll-^asiJt»lf®<t^®, 
«ff|. 4Jr. «ii^ 5(INH), f®. r®. {5, I5t<i1i(. 
f®fetfw-f»i Njtf^r 5rt=« «f^ta 
atnttf^¥ ar^i »Tuaia‘i 

«rv5 i^caii 

at*rtir*fT *f5rt<' 'flCfcH a^aata 

^raaftn vm i 

4®tra a^atcH ^itirrtaa caci faf®a 
c^w it^tafaaf fitna ’«»ai»ff® facia ^tn- 
«iTi iaa aatatm atntafa’p f-ic«a 


[ 25i a1,5a ji 

^tfaiaf astcaa w fatfcta ata^ at® 
at®l •aa^ ®a® cai'efia attaa >Ta*tatti 
^faata «ftar ®ca®l c®c^a ^latcaa 
faca^ ®tfana^ wttaa itatai fat® ac*a i 
f#f csr^ w «ftaal facarat® arartata® 
ficaia ai? c®cai sfcaf«f'<?!a ®tfaia^ iaif® 
fesiaa a^caf*! aa^ 'siit^ feiaa^a cai- 
®faic® «itattaa '®tafa® atfana^ «ta fata 
’Ttatai a^aft i ^taUaa faf®a wt^a 
icaaatita a^a a^a ^tfaiaf iaif® ^staa 
¥ca faaca ’artaaitfa itataj acaca ® 
atat^ i ®ca atntafa® ficua ci^cja ia®a®l 
«i#caa ^tattaa caci atatafa® fi« 
'2tf®feta'9fic® icaaita «fta® 
aatcatn ®ai 'nat® fiicat«aa i 

ai^ai 5»c»iTt*fWtn 


apfRtaiW 


®tn-iiii caatt® ®rtattaa cam 
a'atcaa catta caai ^a ai i ^ti-iHi 
ai * 35 ®i f^ta caat® caam ®taai «tta^ 
aca a^—ctia)Jta «ita ^cat ai t 
®ta-ntata aaa aa mm, ®aa mcalJta 
attn^ cam cam I fai ®ta aami 
atata ca, ‘a^ ®ta-afatt® aiaaaa 
®ia^ ai^ ^cim a®taj®tata ai Theory 
of Probability, atfl 'Stcataa^lw fawta- 
®ac® ®afa^t^i ®jB afama ital 
atfafawtcaa (Statistics) i 

^laai mi aia mcai»ia 

afmta nta aaata "at^l^ ataia% 


at «iai5 nala'ta a^ta *at^t«fe atia 
ntata*^ eW, ®aa fa® ««taai «5tatma 
a®taj®tatc»f* afa i 
a®taj®tattw cata -aafe a^ai alafa 
a®taai sp®, fam^ ^rcatsai ®ai fi i 
.caatta fa“Ba®t* c¥ta ca^ i c¥ta 
a^al f®ata ak® nita.cat a®taT®ta 
¥at^ a^tay®tata cat® ^taat ®tac® 

atfai f¥f c¥ta *<iai5 cal 

alatiB alta f^ai, ®i aal art ai i featwia 
at^ltar ajtntali cataritai cat® atta f 
ata ¥¥a, f»t¥l ai ^laa caata a 
«rta a ati la ^at® caiamai ^ 



'kyi 


iK ▼?C«J arw C^ I f^l 

’T’fti c^® frf, 5^1 c^9i ?f*i^ 

1 ^1 Cf® ?lt c&»| >I®t^=I1 

*i*it*J f 1^ ^f6« sic»(j c®t*f 

ft® nttfl '®«fK ®ttff ’I'gNsil 

50 ^1 h ^ ^at^i Cf® 

•|^<(1H f^1 C6*{ '®3r^tS I 

Cn 91 >T«t^t^—®1f C®t=r ; 

«R<f^ §-ffs ^ '^t*ffS| c?«rt5i*f c^, 

cf® \w ^1 cis*! fc^iii 

••f ®t*1 flC®1 ^i^^n *lt^ c^^j 
Cft^ C^, ®1ft95 w fwl 

r® ®C5 ? ff® !?i, 3i^t^j®t^tcir9 f<rt®fq 
»f®J f^s!1--®l cf^i® «0i ®itn!»tc® ^t’la 
=»t^tc® ft^i ^cna nfasit^ *!® 

f«l ®tt®^ »l^<ri1 *lPf uqf »l'^ 

®ai ®c^ Cf®-;^9! »r^<fji 

*I*}»H ftartcss ft*! I 

‘*t<«ft® c®N <ff|g 

<il^®ttf f»3^C® •itffl— 

C#t5! <f®j5 ^^SJI 

'®<fv niJiltjS f*!rK ^s^tf 
X Cf 

C^ «rc®Jfi8 ^^*(1 (Indepen¬ 

dent) I 

f^sr, iic®t cwftfl >T*n ffi 
5tfl I ^C®1 C'*t»ltf ’{fSt® 
f*i^. 'f® c<rt® III «3j®tf 

<16 5t»x*i '«f c«n® If *i^« 

Ft*i ®n tft® •tttf—’itfif®® 


¥ frtl ^^^ ¥¥1 ftf I ¥tt®| fI’lta 

Ft*!W f®l •r^pc® ’ftwl ¥tt®t 

nwi f j, ®<r^ f¥i n'pcf 

f¥1 •(^‘?t« >T^r^®i ftf ?f I 6 ftf 

Bt«J f«rwl Cf f¥t <il¥«rtf <¥¥1 

m ^t? J|1 I 5tt*n n^¥J1 

^ftf Xi fl—*f¥J| 6,00,000 ft#, 
®Cf 1¥1 «rT5 1,00,030 ftc« ¥tlt¥fff 
*l'?Cf I C®‘lff {6f¥^ f¥t^ «!tfC¥ 

ntfffl ??w asfl 

¥C? I f¥f »ll¥ >ft¥ *lt=f itft fSft# Cf, 
¥itnft# f® ¥t#« *rn »!¥ c»it¥ fefffe 
C¥C^ cnc®c¥ I ffl 

«t^s| ^ fn •!¥ C*\lC¥5 fCff Cf 

C¥fe c^t« nft?l ! ¥tC8fl 5fC®JC¥f fiTf^ 

nWi. 1 „*K 

»ii I > «T-f »n^f ftfl 

nts '¥t*fff f¥ft®=», ®Cf #^t*fft# 

,,,7,r,,«,n >^5,00,000 

AvjvvjjWwU 

- «rmt# ’I'Stfj®! 

-I®¥Sl 50 ®tn , Jl®tfl®11 

«lf« 5If fff C¥Si1 ¥t¥t®t, 

®if c®i «f«r*r ntftfl 

»i¥rfi®) "r®f#1 100 ®t’r t ®lfl 
«ttnff *Tf C*itf fn I 

^t»HI1 C¥tf ¥¥{§ fiSfl f6l{« 
>!^tfj®1 ¥®, ®1 f^t# '3ltc*\t55(1 ¥#Mf ! 
j)#t5 c¥tsr ><¥16 fnfar® 

(Composite event) »r®Tfr®l Cfl 

¥i1 ft¥ I 

ftf ¥¥f. '«ltn*ft# ¥tC¥ 5-f¥f ,faji 
«lttf vHf^ 4t®J¥f6t¥ ¥Cf¥ff« 6»t¥«l*lf I 

«5¥f «t¥f Cf® fftf nfltfl®! I fIVs 
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iW*l [ 25-t Sn 


^i3 ^ ¥?ic»i c^ai^ 

c?® f.5;t?r *ftw=J ? n^- 

nc*)® ^sf&f (ST'^sjISfl c?® ff*^?{8« 

cfe*i f^‘^1 «i’^»ifSj c^9\ f^^slSa <1^—tilt 
9t»T1 ‘11 C^® 1?t® ntCfl f^^ii 

c^J", I ®ti[C*T, eta's 

jf-gtaj^ta icaj ^ata t 

11 |- X 2; c^tl *fl^iS fiatcia 

i^ita iiatij®! aca f1fa^® iSii 
^ri^sf iSsita atai (-iim® ^fS iSii), 
®tc^a «r®KaFa >T®taj®ta ®*m»ia sim i 

fiatiia iS^ta «ita c«iai 

cat® *itta I 11*1 c^ta fn®tat®l ’(fS afaj 
nnU et^ <<1^ c’f i^ttaa acair «wfS 
i^af cat^ ‘«a^ finals s ?ifi c^tif, ^tai 
eta I ®tiit»i ®ta 1^® ? ‘«{S 

m^fS fiif%® 11 ^^fS •atali iSafa 
r»i®tc*l ^1^® I ?(B ’T^ttia 1CU «ri»ifB 
^lata »i^tij®i I (iia^ ?^fS i^tcaa 
aw failafS ?3i ^ata ’f^taj®t'e 11 ®1 
^c«i ^tS jf-gtcaa «raalB « finals 
^ata ’T®rai®1'= I x J - -J I 'Bftata aa*^, 
'tfelB c^c^i If, a, n, a, is atac^ i ®ttia 
^afS 9\i9\ ^fj a)?ffS srtai a®i 
j!iaa®tta clffi ^caf ca, ®ttwa a*i ^IB 
itaN a^taj®! >rata i ^-‘fla »it«i 

a?iiS ntata a^gtaj®! ^ i 'sjta «F-u8a »it*t1 
a^nfS ntata 5igtaj®t« 1 1 ffi ^iS a?i^ 
^-;iia sFftw itata >igtaj®i fi-sal 
a a cil »igtaj®i |x|-sVl 
at«a lafS fatiiafc^ »aaiB fafii® i 
5lgtai®lattaf <«{B c?rti?ta aai i fa« 
aig1aT®1ati aitsf ^jfnt^a a? ^\n 
ai»i ^ta i <tta1®i wit's? i 


4 a ai; aya^ifaa fircfa atar vcafISa 
^(?fa f ai cat® ntta i 
f<i83rwa ifa*itcar^ n (*tt^) aftaf 
wia'iilSa 3Tc<r afafs® i ’tfic® 
atafaa®: cfta ftaa *ffafa 4n aitcaa 
w(5?it®c^ "-atai fsfi?® ^aj ?a i w-iii ta 
ala V 4 a* eta a-ffaaf aila -aa ^taa 
ata 31416 1 agfar®fatcaa it<ftcir »^-4a 
«tta >ft^f ara fa<a nisfaf®tatcaa 

.ffjita sfi—r^^rcaa fafsa ci't® 

4a ai?«i ajaafttaa aat« *aaa affata caa i 
aca 4f{5 »ra®wa ^na ^rata & 
^aia aa<icaai ^fai ?cai 4 at 1 

^a^ffafnl (caatca 1, a ''ac’fa'i c^t^ ) 
4«f!B a^it^ afa aa®c»i c'Fai aa* ®ca 
wif jfca caaicai cat® *rtca ca, ^ftl^Sa 
^t aa^icaatsf^a ca c?fa 4as!Ba ^aa *f'?ata 

agtaT®i I 411 afa afcif 

V a 

ata ^ aa®cia ^*ta cf«ii ata» 

®ca ^ aSaffS a®afa aSca 4a\ cat» 
aeata afii^iiS ca^^il i 5 ca, -®ta w[^»ft® ^ta 
^ ®aKtia »rata ?ca 4aN 1 's a-4a ata 
'Sftai at^ffa, 4ata cac«p a-4i ata 
fafa ^ai atca i 1855 att'i 4, faa 3234 
ata n^t^ta »-4a ca ata fa<a ¥caa, 
®1 ?tai 315531 wwHf asirtcaa 4f 
^tar 600 afa •tali'ta atai ^-41 ata caa 
4caa 3 1371 1864 atc»t ff-4awrtaaata 
fafa ^taa 31419—ai wrt-ef^tca ir -49 
attaa 4tf ^rata 1 

nstai®tatc?a ’ttatcat ff-4a -sita 
^t^ta^tf^ ata fa<ca« «rta« wicaf naif^a 
atai faiat®* *tair»iB cai saM^ 1 

4ti wtai cir^ ca, aPf caaa c^afa 
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1972 3 


?18 >TW1 C9\tl >l^'’tJ1 ^iSs 

(Prime) 

6/»® I 'Jt=f(5 

I 

50 flf^ 'Site®?C^7C^ CI^^T C'l^^ 
‘5 C'5?t?i iig». »?£»{T cw^n 

nor cn, 154 c^t^i n^^fTi ng«*ig i 
«t?i n't®! «itnai f^nc^ ^tf?, 

A_^]54 

TT* 2‘JIJ 

»r-312 

c^int^j cnPisn nten, fn? cn^ c^f*?iicn^! 

nwj'e ^fku 'sftti f^nena ^%f{ i 

n?t<-f<®tcn n’^Nj'ifgtcns 
<2r5« ncgcii i nhi ’^nH- 

ennfen c^fnnn ncfec^—nN cn5t«i- 
rrfni rn'®(4^cng ntc^ ^:nf«JJ 

*iH ennu-^f n^mj^tgic^rg 

-isnOiK i cgfnncng nc*!! 

^tc¥ fnnenn cn «i!^n 'sicgj ^*cw 
•ft«!t1 I att^f^'f ♦T'fK-fl^rnlCJifg 

Iwntn, c«rrijn, Rtng 

Cn\f^^ n*ltnnr^g (Fiindament;il parti¬ 


cles) n3lS*f« wnifn c^wU 

nn!§ni>^icgt «fNPr¥ tntntn 

<*r?.'i ’psni fneten 

'«itsf n^tgj'®tnt?c¥ entn Picnctn i 

enfn «gc*i ^tnntn ^rnteffl art^^n 
Brownian movement) fnfnr*l 
n'<r!=rr®fntc?n ntffnr f^infgtcsrn i 

^Tltcn^ (Kinetic theory 

of fiasco ’tJtcnn f^sn nf®w 

n^enn (The law of distribution of 
velocities) Me? nt^tnr 

cnfiiii I 

nnt<-f-^®ilcng <iif!S -rKl 

(Thermodynamics) 'SftC®^t5ni 
n’^iiten n^t=^j'5tgtcng ’Tt^ftnr ^c«f 
^?;*i inr ‘nil 
I 

^tc<3f| -iifni fnrncnfc? nni nU 
cn, n'sfgiistgt? « ntrKfg'si 

fnsfrnn fnr«5 nWn nfgntcn njn^-'s 

^cg g^^F-nnitsn fnssreng srcslfg 

‘3< nt«pc®irg n’^rgi'stcgf ntf^w fnegr^ i 





•ff^^^rir c»i5 f^:w c^ n^ 

51. 'itl m*fJ ’T^^ltJT 5W1 Its? I cn5«tt^ 
«}ti c^sfii*? w »<i5ni« "t«5ii 

11 lICll 5tl ^11 

c»i5«rt« «rfii ♦ifmtm fiif cit^ '»f9t® 
^mtit’tj ¥»T»i 5C»n—’f*i, citcii 
>ifii «iti I cit^ 1^ afft c^m m 
*tti, ir»i *rfi i^ti 

11 €ltSf*l^tl '«iti ifl^Pl C>lt51 

inni ’^triE it^ I 

?f»«t«tci ▼n»i itc*! sri 51* c»r 

WWC»ft51Ul^ ^11 511 
cJTtM itii S5iti ’nBtiit« 

¥1 nj wwi ^t?t« itci «5»i 

«flt5| sp^ir*!! ifli '« §^*lt55r lTt5'® 5C'® 
ntnri wc»ii w^toiiwntftst 
iti "ii^ ¥t»iaFCi itfSi'® iri4 5iti 
ItCfl W55 Sf»l5J15tCfl 

«»5»l5!r ^11 ?lftl~C15T 

ifWl »IlJ15tl 51 11' «rcitilWl 

Cl^ll lf«iw 11 Itll Cl'tl'S’ff^l ^tll 11 
511 Wll •fell >Wlf »llll5tl ¥lt« 
5C»l Itfel ’fC’5 •fWl 11' I'lCll ^cw 
lt(8, •?•! '5 utl^t^ltl ff—'Cn flltl 

Clt^f^ Iflf^^ 5111 Ilf tl I 

•ft®, m «iFircfRr iwfi 

itfftu itl5 cicf Iff c^ci cii 1 c5 *ifiit*i 
•w ««'5tn itfe cicf <1151 fw, 


'iti »rtit^ It'"! Cl fir«fi citf 
iff« citi itf^ uti 11^5? iHtftci 
cfc?? cii 1 feficn ft^tfif iftnitncii 
«ft» 1^ if^Cltll ^^Jtl'Sf I ^lii 
lt*tfftll Cl IFI it^tci Cftf cii. 
^ti *tt«it*i anti's: fw ^ficfi 

i^f^cf 1 iWcii «rff%i fell I «tft??i 
itlSc® itii nfiiM 11' m 1 

il iffapitcf ffS^l 
«f®tf^ ^cif vci iti5r® ifit^ti 11 
5Cif Cftll fl^< 3f^8f «f>3C^iI ClCf Cl 
if^citsi 51, ^1 1ft5«tCl^ ^ti5t«it« 
^*fl fl'^l^l I f^1 Cltf, 5»5C11 1 ’ll! 
•fti5t«itf •fr»ii «rcit5i ci% 5if 'iti 
^rKcit®. •ftiftiii 1 C1111 fiw 

•rcii «n:it«R 51 5ii 5tc«ft fiwi 

•fWl 4Clt®fl f5C»n flC^ CICI itfei 
w»iitii I'm, 'itiitfiti •ti5<i ^ticn 
111« ^ipfir 11' iiftii nti"*ifif 
1 "^# fi^mci 8Ftii «rcit5fi 1 

cftif fifil •rfiit*! itis 
f«f^Cl fll'® 5«fel TOl lift!, ®i fl^l 
fci ‘St itlSi •fiitii-'fi^ti ^ni 11'il 
•fiitii-^im 'It itiSi Iff^ 'f ititu tni 
fl^l ^*11 ^titi itll i«^ ici itic® 
nfti, 'ft! ^df ¥tw •ititc'i ^ci 
111 iti5i 1111 Cl 'I'l ^dti* ftew 
•itin *rtti, 'itcf miticitii m 
511 <iffB c^s 11 ^-fii *fC5 

* utur^if cfw, ^'gTi, 51?^ I 
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m m cnm >5tl§r^ c^ 8 f»( 

« 

'itrv. «tc¥ <Sj ^tfes w»i«ftif*f- 

’r^^l'9 I Sf»!t^C’» ^f«? 

«fVrf ^hr, ^s^rsf. utisc^ c^ 3f*j 

<ftc¥, 

«ffli I >it»<ts‘r at«T. cJ^r5t-t 
4 ^tl5s 


• 

atfBa «tr« 10 cal^fa^ta 
^^a«ta aftf facssa 

atiBa 4lff^ 

ajaataraNi «fwa afaat*i 


(ca^fatta)» 

catf 

0*4—1-2 

cttaH ••• 

• ■• 1‘2—1‘6 

4* itff 

r6—1-9 


(?fC5^ ftf% 'a 

cf\^ c?^t3 >!*if f«=il5 '2list 

:—(0 Cf*i*iw C*|5 c'f«?1 ; 

(2) c>ic5 m 

(3) ^f^Cf 

• C*IC55 ^1 

c»il^f^fetfl =^i • 

cftsre 'afti^r=r« oit^- 

vHf ^1 csrl^f^f^ta 

«r*if51 ^^fn'stc’t c^t^i'e 
sff5« 10 sitN 

c^ «r»i ^1 

wftfl ^*n3r 

4^15 WW4 ^ 

w^f« «ii¥ c»i^Pi&t9 m m 

fii 


ff *rif^C'« sjtrfs »f^a( ^fiPCT 

C'f^UI 4^ f%5i|5 4K ^C? ff| 

^twt53?1 wnm C5f5 »f"p|C# 

«fHi ^11 ^tf I 

(1) C5IC515isra f^<f3‘l 
^f^c?a sft^4 c^ acii f^'?ii 

c»T ^c? ^ficT« 

’ar?:»Ifl ♦ff«»{t‘l 451^ *tftCf WV{ C’^p 

▼»|5| 

nttij—'SlW^ CTfCFW 
^aj ?5^ta 1 'Bifaft^"t mast mi 
cnc^ ca, sjtfBc^ aja^tant’fj arm maV 
*ffa*!t*l *1a^^ i?ata ^a ^f% fatia'»tra 
art^^ a^ca i 

atiBa sp^sata'l-a^'ata ^ta'sraja ¥t*j 
«r’ica caj»i arfBt^ *fca oFataca cttaH « 
4cfe*s atiBc« cacsa «rcatwa caai caai 
rafsa a'a’s ^aa 4ft fat'ia faf^t 

aac^a pra^ atfBa ca ^f^a^ta «ica-r 
fr«, «ta ^tai5*u 7?a i Ftal »rtm pff^ 
atfBaataj fa a^a^a ata—ft^sft 5tai 
atra a^ attaa csca aa aa fH\ caa 
c?«ai itcat^ai a'araa a^fafn-i 
Bf'Ft atiBa «raa «caa 30 cal^fattcaa 
acai ^ataai atcf i atataa catii waa 
capca 90 .ca^fatttaa ca^ll n^aasta 
^a fa f^f?l c’ftatai fffafM fHf'? 
atiBa «raa ma atfta tfif 4t 
m cacft ca^ nftatia m a^ca 


2 



?66 t25n^,5iinwi 


TO nVm 

»rti I ¥t?n 22 

wr»w nft^t*i ¥« c^C5i 

f*i wi ?iif5c^ *ift^t*i f3?<f?im 

wcw nPs^^tff Ftftitfi •ffi 

TOi f^i[ 

TO «fc« iitfSa CFftfli m«r :picwfl 
c^c¥ <Sr srtfBc^ ’T’rwi ^u^^swt’fr 
«R ntcfl, 'stfl 

«F«i I «ft>n •ffiiKt‘1 

*fTO^tr»r c^thf^'hr «Ttcn^ c^ 
c»r'«ii inr?t5 1 

<rw: TO »<^i5 f^j^fTOi— 
?|B CTO’l »i^ 

Pt^f >itf5fl feni f^¥TO TO 
<ftTO »ittrtii«tc’i ^*11 m c^y 
=n C^y TOV 
fTO« 'stfl c’is c^=^t^r CK« 

vS? »rnCf OlftPff 

c^ ▼>n:«w nc’f«% 1 


wf^rs W C?'«TI TO¥ »rfif TOI 

fff TO¥ «1 *ft««1 TO ^11 
TOt* feftr-illTOfl w*rftinilc»r5 w 
TOtc« nTO ¥Hf5t *!fi »«¥i¥ C¥t5[ 
¥»[¥ c¥t!|. c¥l^ *f<ta ¥<8^ 

>i¥ ¥8i¥ Tow— cn fwn «8¥M 
¥t¥C»| CTOf WWfl ¥f^¥¥ir 
WTO TO TO«I ¥¥¥tC^TOTOw, 
¥t«tf4¥ ¥ ¥*1W^ mw 

offers WWW Wl<C¥fl 

cw^ TOI ^fswi f¥« TOtWlww 5*!TO 
WWW CTOtW WW TO ¥TOW ^TOW 
CWl^ C¥^ n^tcw WCPW TOtWW cw®lt, 
wl Wtwl ^t¥W ^ W*1 CWC¥ 

’IWtWT "f^tfww ¥»R nt «11 CWW ntcw I 

WWW—CWtWW ¥WW wfw ^twiS WCWW 

«fwtww wtcw wtw ww Tow ^I5 w^sw 
^rwt^, wcw CW5 cwt!^ WWW 

fww WWW WWlKf cw^ ^www ww, wi wtwi 

TOtWW I 
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Itlis «(Tr¥ 

wifT?*-’FTsti fh ¥i:«Ff*rf«rw «f*i *iTi5 cw 5itl5<tk*?4'hn^«^ 

cFdf «w» ’irt»it^i I J f^lkf c’fw w«! 
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( 2 ) 

c»rc5 ^^^5 ’itiS? 

^ cT'Sfi «rc?i^5t i 
ntfBw f«'®w 90 c»it^- 

fiifets («-?f®) n<f« ’ttcf I *11^ f®* 

<j^^tflCTt*rj w»l«it«*l-W*l'®1 :-‘C^c»l-~3*6 
ctrc¥ 10'8 c»i: ft:, cttitf— 10'8 c^c^F 14‘4 
c^i ft: •m ^ 14'4 171 c»f: 

ft; I WW5 '»it<'^ •(ft’fft 

<r?f6 c»i5 c^«?i ^r»i—c?Ft»i, 

c^tltH 4 c^»J *ltl5i ^n? 90 

cm ft: ftc^ 

^r^tapW 1‘8 5"4, 5*4 C^t^F 7'2 

7 2 c^CW 8*6 cm ft: '9f»\ «rf^{B cnt5 cf «1I1 
*r«^t3 I ftnft C«fC^ C^t^l Tt5 c^, 
4j5ift3c*iNi 

ftjw? ft^ta ftcasJii ^ca <2iftfB c^iii? 
CTt^t^jS c»r: ft: c'aca' cm ft: 

firtaM ^aata.«Rat«fsi *ftw i 
atatiltcta Ptf^ ^rtataa^s; 90 c»i: ft: 
*l^ca :Efta 5n, c^ cwm c?«al 

I c»?tfet at=ita caca^ atfSc® »racKa 

m ^t»rca, 'wita stttSa ?fti a® ftft 
^:a, at}8c^ ^ftta ®tn a® at^ca, «ff® 
cm^ caa *tftata c»i^ 'ei^ntt'® at^ca i 
«ii^ 3fiaf atlSc® »!ai5ca ca^ 5f»! 

ftc® ^a I 

ftatca aai ^scactF ca, cn« ^t^l 
cata« ajcia ftf^c^a ^tac^a acaj «r»i 
'ijtaR ai i a^®: aft ftw® 

nf^aaitra ^iftft^f aitcaa <^ftt® all5a 

f®®a caca^ acafe aa ftat^a 'ataraa mm 
l^ca ^tca I alls <>ca ca a^a®la 


ftiwftv 125a aa, 5a mm 

afa ataai afa, atl5i «rff® « aia ^aiatat 
^a caraf c?^ ft? 5-^t® a^f canf^iJi 
aa f ^ta «Ttca i ‘^i^tca aaa ^ataa 

afcaa ^tcatwa atft^F^i cacfe, ®aa*att^t®» 
ftata ucaaFi cat^a ^fcatafa 

ftcfe at'sai I at«a c^caf ^ca<F 
aaa ftg^l ca^ ara «rrara ^ac® 

^ft®! cas caata aaa ca ^aea ^ftat^, 
*aaa ai'ai :it?l «iar ^ata atcv ai i 
(3) *p>iw (?T5 caat^j 
*^aa^ 'atcat^ata ataftat^t ^aia 
aai ata ca. ca^ fata caaa ftftl 

^caa ail5a af«iataa-a'a®ta 
^^fa^ca fti® ^ca, ca^ at<f ^tata 
atac® fjca ca, ftiac^a ^tac^a at^ca caa 
sf»i facaa ai ata, ^insa aata^sa *Fa 
^a I niacaa atlSa f®. 

n^a, 5Fac»ia «icat«fa 4a^ «rwa nftata 
^'ff® ftcaeai 'aca att^ ca® caata 
faf®a aaif® «fBft® «itcf i a aw cas 
caata aafa faf®a aaif®ca^ ft5a{B«fata 
®tcn ®ta aai ata—(a) aliSa §aa ftta 
Bra af^n ftca ftca ca5 ca«ai; (a) at{i?a 
®ata aatcai nfttna atatcar ftiai^a atci 
Bfa c^)z^ ca'eai; (a) atcia feaca at®1 
aftS'f afta caca #afata a® afa ftIBci 
ca«ai I 4c«fa acaj «taa ataliSi apeaacaa 
^t^al Biaaaa acaa i 'a*? ^i6 atai ^tfaa 
^ 4t|f®^® ataci 'al atc^j 'aaafa® i 
®a aata, af^naiaa arft aa®a i 
atcai etftai cacea m atcia ^aa ftta 
a%a «fcala acaa i cacea aaf® ftiaca 
aa aasatraa ac*f^ ca^. fti «a®tca 
atda a^® aata®ti:a r®ft[ia cf«ai ata 
ai, aial alch uaasttar cacf aina^ftci 
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«f*! ^<rji 

^tl8i'5 w^ T[Cf 

mj «flc« ^rnsCT? 

f *itwj c^zn nta, f%i »i*tf ^ spii m’f 
5?fl C^61 w w 

^T^fv9 «f*i 

%f»'®, ^ItC'® ¥n«l ^1 ’?ti5fl ill I 

^nfl fwt?r «tf^ or^ts'e 
iifiii ^w^ «r^ firsfii® I cncw 

«r^ 

f^t^siii ifS’iitw I *fpR >rt<rts*i 

stilcT? nw i^fnciiNT ^a^{5 nif«a 
«iti»it55ii ^c*n I 

V’TW C*15 CWTtS ¥il <RF ^9 *1^C5C1 
»if«r ^nrt ^t>ii—wc®!? m 

'8F*! C?«l I 

c^ «f^? ^9\ *tt«n 

•itc^a »I^t^ill ill 
C’lCW 9ft^ <flJ5 C*lt9tl Sfl—c»rn^ 
cviaf *itt(ti1«; w®i cif'afl i <9^ 

>rirt^ ’^t»it^ cji^ 

'its ^c»!s i 'ortaim 

f^S CifB smtS iTSH ^PTS S[C»11 C»JC5a 
ir»i cw w %«^*rt'riT^ 

ssins 'iif^sfai® piiis stsi c^ >it<f5i 
®r«s ill I 

ft«tii»i^s cn5-*tsif« «r^®isii ifws 
^lilSF ®isjs^ts *ttcs I «ff*ii5tf 
m ]f\n «£<r. etq;, 
sstss ^it'i-^tfe '"il^'i ci^l^ 

'■tt»i ftrs sffiifettsr ^csf!5 ^^\ mT^z^ 
^ff =»« fkvs «»f^j5 ftfts 

ffv c^c¥ «r®i ^ti95« ns, csii 'Bitc'is 
SSH^ Iffil lf»l nfC«f^ I»ti5« fsc¥ 

Sts I sif5s «iff« « sfc®is m\zm 


^fftswlst *9^ CSt^ S^P SC'S 

ntcs t »it»ftfl*r«: f«iT cscs? 5 -st^ 

« f%*t C«tCV st« *isl s'tfe®! ¥S1 
^fsstsfil¥ I CSC®1 SI^S C’^CW «icnvt?15 
Cltfe •il'c^S Sll$S SffsC'S itCSt^S- 
CStCS <49 CSCS S'? tCQQ afP^CSf W SSl 
csc's ntcs I Sir scs cstsi s'ss—cssii, 
fsfSCS SI Stfsc® CStSl Sts, 5fS ^'SJtfSS 
SfCff •tsf® CS-r I SSfiC^ 

fs «rac5 'ss^ nfi«t:s cns cs«s1 ss 
'ss^ cststs nss'®^ *rf«i5^rs sft«F« 
sscsrf »r"^f SSI Sts I sifsc's ’ftsty 
l>t*l StStS CSC5S «lfsfs«s ^^ SI SfS 

sn«f csfscs csci ntcs i «jiIs stcsfis 
stress 'SlSnsNT '«sf8 C»T5*tSif« I 
'Ssis^ S'? Sffscs C>fC5S s(fssts 
^I^STCSS CSt5 Cll^ SC-3 «ts SSI 5CS I 
4^rs f^S CSCS n Sts 5'9'?1 <ss^ ss 
CSCS StCSHt^SSl cn^ SC3 SFfsIScS 

Sts SC3 m scs stssts 5?cgr <fff^.sc3s 
b'tsstes ^t®! fscs. aqsISs SS <iisi5 S3 
st»ii CSCS 9fcai 'ics fsc^s s^s I sss srfs 
cst&t^iS ssts. cstssfscs (sens i>t*icst 

^SS^ SfCSS c^^t'i wus-ssis S3CS '®1?t'»tf? 
'SCS cssts §scsi%—cn ss cs'cat 9rc»is 
’ISTSnCSS SfCS S^f« t5 Vtifsti 
•SSfC^ fsfsS CS6 nif^S SCSI «s{§ ^ssfS 
SS®1 Ibis'S ssfs I nss c^^t'i S? n*l 
S3«fs 400 CSCS 600 S'sfR^tS ( *tfb‘St'» 
slii) -^tsnss n<f« ^c'i stes \ sts, 
ss, 'll!, '^ts, C^ffltsf, sststs, fsfws >it^ 
«i'lfi ssc»is sfcir ssfs sfssss ssi 
sc»ii 'SCS *2;c<r'9' ssfis ^ssts 'sstes 
Cijb fsc»l st»« S ^tess WC9 ^CS’Stf'i 
cs^ ^fk litre's n I 
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c«i^iw -5^ c®f»^« «IWT 
«fi\ c’f'eil I 
6t^ 3Fal ‘*1’' 

c^®^» c^t*iiti:^. 

5i!%i, ^t«r ^'®Ttf?fl CTO *% t5^ 

cft^ wurR 

5J»lWh5lf^ ‘*1^ ^ 

TO ^T^tf ^®1 

^1 ^a wr*n nw 

I c^ 

«<?{ 

^mn^i ^«f^i 20-25 15^, '*7^ 

dTcfeii ^«tl5r», 

4a CTO ^t»it'e 

«FC»ia ^*t5a >facTO ^a feftcaa 

^ca 4^ c’l'taf affa ^'®^''^ 

*i^5^i ajantin’f i 

C»iw?l <st^f^ 

^>it»i cfps Tni^ 

cai^^ «f'«f«a «tcat<fa i a'aa 

fa^tTOa ’raa ^aacaa ataj faa 

fip afaata cnm «fa 
facasai ^ai aafta—^cHa^; TJtcawa 
aria ca5 faias acai atiBa ^ff^> ’tti^a 
a^^ta, ▼niaa «fcaa «tiat^a 4a^ afcaa 
cq^8 ^*^^®**’ 

^«r cataatff «itial^*<^s‘ ca^-*faif^ 
cm ca«ai ^^iiaa 

aai ai ^lat^as ^ta an can? ^tw 
(sffa ^«ra ^ 


tfitafaa' «mtsfa arfa^af fij^^'atia >fata 
^ai. ate® afcaa fa^tw Cfta^ 
ai a® ‘•laa cana an atcia aiai 4 atia- 
cnatca aia ftf^n at ata i 'afa^f 
^f5ii(ta® 4ffan itat fefs®—ati« 
cai^a «fa ^afsi® aca aaw aifa» ^at 
afa I ara. atai tiijtfac® ®ttaa ^fa a« 
fa al aa. «ta c®^t fai ^ta«f I 

«lf»6ancafa •stat*? a'am 
<?iC5a aia^ta 

nf^a^iaa taffw aacaa acaj ^'S/i- 
art®*)® f aa, aat—ata 'e na^ •aata i 4^ 
faiaa «f\aia faata caaaataaaa, 

^taata aaa 4aa afai a^ aata aaa 
B^afsfa aia faa asitaa^tca aa f 

aaa^fai^ aftatia apcaa 
catata casal 4ft^ frfaaif i ^taatfai 
4 a^ aiiBa at^aj '«isjat?t faff* atca 4aa 
far^a aa« 4f^ faiaa can® «rntTO 
ataaj caai fac« atia • ftcf^ cfta« 
a^ata 4 ®f*fa atia 4^ afaata apa ca^ai 
«fiat®fr 4aa cata's a:® Mraa 
aat fassfaaai® aa i 

ata—apfac® ata ff^tia ata att af 
fai'® atia» ^®fcw atia «fa 

cw^ai aa 4^^ fca «r^« fcaa ^aea aa 
aca faiiaiwal aca TOai 4t ^asa 
fatcai a^a aca faf»a cae «ra8i '*ft«« 
atfaraf ac^ atn i 

faata cantata aaa, ^a cacatata 
4fata 'atia cacf ^a caiatata aaa 4a^ 
atata ^a atfi •fa’stta ^at«ta 

^5ta atiaa faa ^a i atiaa 

^aiaa «isptf a^tca ntafaf av. 



C^, 1972 ] 


271 


W 51 5!1 I ltc?fl 


>n *111 *rtit» w»i itfi it^i^i, cii itis 
¥11# ii ▼rcfe I if»i % cm 

^tci «rit5ltl 5t»l «t»l 511 Sffll «ft»l 
’«rrc*ll !«!«: itCll lt^tC^'8 
*ff5tll 5C1I ^3ffE¥ ’ff? C*|I^Rl»k*l 
ci’i «r»! itcii 8fi3r «r«rcit^i^i 

C«1 icfel, «ftC'®l itcil *rtl' Cltl51 

I 

*ri—iFEi^ 151 iTtc«f8 
5tcia ^<11 til'll ciftl C5«11 5E«111 1 
^Es ^sftc’®! icia «r5»ii 

5lt« *tl C5E5 5f«a 5tl 'll ltE5I 
Cll<? 5C9ir5l ®t»l 5*11 C*ft« 51*1 IJI 
cn5 Cl'SlI llfll I vtl^l ffl icillt- 
Ijtw, nit^tl C5«fl C’fC5 Cl, icil 
1?^1E11 Ifn ’f^tci C15 lltl 5t^5?t 
111 Mc 15 *«5j5 still stl Iflll 
artc^i »fcii 5i:*i »rc^t^i vicia 
5rff citiiti iitcn 'iiiS'fli* «f5citiH:ii 

nca *Trsl^—citT? 5il5 c*rcsfl iifti i 

•fl^lftl f5%® mw «IC*ll ClWl 
I|5ltl\ <!fsf5 CIS fltlf‘5* «lClNi;5t 
n5iti^ iJiaifi 5icn irwi iriiti 
5C'* ntcii 

cicsi sfcna cif«lti *rc^t«i 5«icn ^cw 
( ClCSl IWtl flltCl ) CIS Cf Itl =111 

(firii f5itci 
5nc*i« ii*r) 


<•5 


•• 25 

it 

• • » 

- 25,65 

f^l 

• • * 

- 25,65,105 

Stl 


•'• 23,45,65, 105 

*ftF 

• • • 

25,45,65, 85,105 


'iKf'. i^fcitiffciw *rci itai C5S 


cfiti i« «f»! nt«it c»lc«j, ^ c»fs ^t5a 

«r<ll8 51C11 25 fll uri 41^ 

65 fll llC*f fic»! *ricsci «t*f fH 
«lt11 511 Itl I 

»tci CIS ciiti iicii cfti« *rii' 
nPsi^c^i ifc^ ^^fi 51 fi I afcfI 
5«itini itifii®; *rtc9f«i 
Itcil 51*11 flltl ClCltltl TO cir? 
iTtlltl Itll *1^1 111— 

f®lltl CIS ffCl^ Itcafl Itll «tl 
511 «?tll 511 Itl I 

'itlT-lft^ 51CH SJlltl «fCl5tf« 
51 wi 5(t^ «r:i 5 ci^ i^nvt^i 
^Itld 15? 5tll 'AWl^ «ftltcnt?t^ 
51tl SR 15«fl^j 5«11 l?5tl I ^tltl 
5[tll ^ffic^ Wl ICl C1C15 511 5f®- 
<jr« 5iti i«tiii I nil5ti cm dci— 
«ttli =sffia 15 cif^f^^ti l^l^stl itfBcs 
lI15tlCltlJ HCH Clt^tljS ^^-'?«*tlt^l 
It5r^t ^iti cicsi <tcit5i I i«»cf 

ifflClF «IllffCll ITllttl 5t^l ISCll CIS 

C5811 I 20-40 fll lici Iflt^tl 5tl 
5ltll 511 lltsci Cl^ 5f«ir9 5C'« 
cm cic51 

5|K—11, Itcn Itcn 511 Itcifj 

llif?l«: 5fii itci itntcil 51 ‘11^ ci\i- 

Itci 5181 511 iPsilCf ^ 5itC118 
ICll Ftl 511 1^ 5J1 ^twa IlCll 

wit5fi 51 111 i^ta l« «iti 3pci 

iifiti nrc5 Itl—lid itfec5 ici^ 

II ititiiidri iPsiitf ilifil'*: cics? 

Itdtll cm Itl 11 I ITltltl 11 «t5 

III ^5 5511 1^5 (5111 Cir5 ^Iji) 

StH 5|tcil Idfl IWl Tlftll 4^111 

iit^tci 5idri if%S5 flltl cidtcn irf5i 
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[ 251 5»j nvm 




c-t^ T»i5T nt«ii ^ 

STI \ ’T^f^T C^C® ?C»I 

«rtt<f^ «rPn 22 ('Ct«f 

ft® ) 

n^H ^tc’tf ft«ii 

5fT I 

»it®, f'^n— 

NitfV ▼’Tw cnt5f 

t« ff I C*ltfet^fe®tc^ ’<l?5 C»IC®?1 

cfil ffc® *rtc9 / 

ntrfffNt? ^t»i^ta’TW c*«ti® 
off^t mVst^ I 

^tl ’ttcff m ^tf^cf cnr»ie 
TO ff I ’^ili c^c®f’ ft® 

f^ta I 


ftfec® ’rft® fWf fe*rcf stf 

®«1 f®! ftsctf TO 

sfffr® «f*it®tf cf<fi «fcftTO® 

ft® c*iF f?w ®t*i «tHl fti I 

c^f^rt® c®Ht« 4cit«r5fcftt'« 
ntcfe« cn® cf«fi fn i nt^ cfFc®f 

c»iF c«r®fi 4tcit«r*f \ 

C*TlFff «f*l 

«fft^®: •Ifl—’!®N i ’T®»I «r®tH( «fC®® 

^TO ®f1 CnCFf ®»! c<ri® 
f'f»! §«vnr«r=T I ^t’lt?! wcf 

*ffif®t® CnCFf ntflp fef® ft«r 
® ’Ttf fTfftf, ^n52i^®ti:^ cflt’f, 
c*rt®i ® ^ifitfi FK *twf® 

®fli 4«t«f5r I 





fcn ««fj5 

ft»?« »f®T 

®®j| ®1 I 

S*fftf «r<rjt® ftwt^ 

f®. cfc®f*tni«r® I <®--t’ ffs ®rtc*f «fTf^- 
ftf5nitr*ii fi ftf ff®, ®i '^«r® 
fCf ft® ntCf I CfC'<sfttfC®« f^wt^T-nt^fftf 
«rr® aifii «rf^wf ®cfr ^^tf® f*n»t^fl 
^tcf cf fe*rftfli8 fftfffi^sf, 

®ff aritfr 
ft*l f^Fttf® «J®J® ^JftsT 


fft^Ffl ®?I1 fC®1 I ffn® *^5t^ 

«tTff c<itf nftftc*! TOi 

®«^t3 nfif® Fft^ri fiw m, ®tcffl 
^5ttf?5 ®<rf <faf®f 

ftij ffntcf »tnr ft®i I fff 
ml ^jux^t^r fts[{5 <iiff ff® ® <f®l5 jtvi 
'ffS. C»lt'Sf8ftl®-'«(tr^f s ^n 

fjf^® f®il »rt^« ^t«f« ®1 ®[i»iT I f®f^ 
®rtf^® n^tflntf^t® >rtfJrw 

TOf^f® ®®f®til Cf\«i c®^® ® 

* f»rw ffwt*rmn fff*n ®t^®, 
ffifft®1-6 
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?t*Ttifarv f5rait^- 

i5?rc« ^ ^rfsr i 

▼fC^5 ’PC*! ?»rtfJ(-ft3 ^^pIS f%f%i ^*t3 
«rr«^» ^ 4^^ f^«tsr-isf?fc« 5*fm*rti3Tff 

jtf!® «r9rf% Iff I 

«fc^5i^fg c5)Hn?i *r«*it^r 
ipftpr fBf^"® ^tr? yo^T^ «fcw?p c*iW 

fi:»n 1930 

nt*! *r<« ^rfpiy-s ^^tfTrt?%c^ 

3Tt«Ptc® %? cw«fi cn»j, Ffsfg ^Wf 
qssrcai 'srj<tf<f^ 
n?Jftl^*rt!P ^r^tiiFCH 43, 61, 85 «il^^ 87 | 

(ill jffTjf C’P3S^’®f»!3[ C^JT^ 

itJsf i?r® •ftnr, 

^cw 'sraiHtJT 5F^i c^, sr^rsit 

cf «tl ^t? !^ J 1932 5ftc«l 

?f I »0^ 

^t’«9t ’'TtP, 


1930-4f ff»f I 43, 61, 85 

87 *f1I5Ttl^tTfGl%« C*lV«1UfiT *fl«tt=T 

Pff%f ¥11' frnr TO^f5 

CJik^iw *t«Jitif c^arspcv «rt^it« ^r«i 

*tt’«’91 ^tfi c*ihiB?r n^tir- 

5it4‘1if^^ c*iVw3 *r?fHt^ c^Tsif 

'wNt® =f9^t3 ^ai sff 

fflFitP C»f '«lt^tt«9 Tfin 

c:*iV®il5 *tt'«iii ntcf, 

^51 f?*itc«f ^fi I 

=p5t (<), «iir^iisr, c«ft^-4 

43, 61. 85 (11^^ 87 f^stH 

nt'«?i ’^ti, '»1 '5rt?»rf5^i m\ 

I 

1. c’jV'i (z-*t?’?l^i^wt?- 

43): (Z=*42) 

C^SIWZW ®fC^f!f ^tal 'ait’fir® 

TO C^TO%f*I (Z«43) sftR nfaf?^ 

c*i‘tJif8 ’ft«’S1 ^t9l C4farNt^5^ fap^tls 

fp, ^5[ (d, n) {W5ti|rcn I 


»* 9 /. »T % 9« 1 

Mo + H —•+ ( Tc .1 —»■ Tc + n 

48 1 . V 43 / 43 0 

®!fcfe35r c^ifr5«f%’ftn5 


«r^l¥ CWt'lt^TS’r ft5l c^TOfn^l- 
csjf ffRsf n*i'?[tf^^ ^t«ift c’tr'i I c?«ri 
cnc^. wtPif c^sf- 

fapf I "Iff (Technetos) 

*itCT ^f^sr ft5*r ?pf^si fentc? 
43-C*}m® «r<r>l ® (fl? 3^t*l 

ar«Ti ifnftpf dJTOPfii^ i fSf^csii 
wt« ft'stafST ^rfapftf 

3 


^4f5( ffgsitar ^j’T'Ni stflft 

5lTt«rtf5»af « 

c^f^irtrsiff VII:A ) I ii3tftf*i®f 

C&TOfrstCHfl I 

*r¥*i jotwtf^w, 

•m*. c*^irfi5{« ff g >11^ nttpf i?5i 1 
2. <Z-61)s 

,(Z“60) <5^wi wtl? cfwfpr «it».¥i 
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^t«1 W <lf»lf^ltsi (Z- cVwt^f<isr fapitls «ft»!f1, (^.n) 

61) nt««i ^tf I '<1 I 

14» 4 t4« t .. 

Nd 4* He — -► Pm + H 

40 S 41 1 

’fla's faf^a »r*i- c*ik»ja atici i 

^tCIl •afe (Rate earth) 3. att«5 ca\«l (Z-85): 

cft^ ait^rat (Z-83) catcsia naat^a c^arft^F 
antr® arafta a^ai fitci fita alai ^aata a^atta 

t5 ^r»i If atc»fa ca^ Jitw (Z-85) c»i\»il5 

sr^ sfl, nt«f1^tf i ^twi, fafafeSsr {<, 2n) 

an ntca vta af^aaai caev c^irtatasa fa?ai i a^a, aTtcas^fi? cn’fjca 
aFra ac^F^ faaic*!'* <al5 aja^i n i fSpata atai «rrt^fi8a ^rtfaata Tcaa i 

too 4 311 1 

Bi + He —► “ At + 2 n 

8 3 a 8 0 0 

fajfata naatu. ’f*ii «»T|^ti5a 

^t=^fl5caa naatfa^jS c^arfsa •aa^ fa^facaa tw faaatc^a va^lS 
<a 7‘5 a^i I 4(5 'BTt'ifi ^Ti aint^fa^ aa i 

311 907 4 

At —► Bi + He 

80 88 « 

^i1’^?tl8a fanta «rt»i¥t ¥ii 
207 

Irafja nfrafta aaata ¥w aijt»Wl5a caValS «ijtf^ftata csaf^i «V«jatfaa 
^jtf%fnta C' caka aint^fa^ aa i <aa^ <15 aas’^^^tca ^tata nfaa« 

arw! ^taratainr ca, ^itf^faata c' aai 


911 0 

At + e" ’ 
86 1 

^)1^(fSa ^taia^a 


»i I . 

AcC" 

«iTtf%faata C' 


Pb + He 

S3 8 

3i1af-207 'at'^a^i aai 


a^faata^i^ ^it*l>tlBa aitcat^aa ¥taa «iit*&ff5a ^I'catrara ac<a (a^f-VIl-B) 
aaa^ <aa^ ^an> aata an a^tcart^caa «vaa caY*? i artaca® jrrtcaia ar^ta 
a^ta<^a mw '«« a<ita^a sraat^aa fafa4.ataai 4aTt9^ti6a ajafta ¥aara ct^t 
faatca faf f^Fs atfs ^c«f at«ai ata i maa i «•! a^^ca atYata?:« afttatfw 
aiji»fetj8a f4F|^i ataa aHa*w m\ aarj- arai at« atcf i «wt«lFti5a •rfiitfetai 
^taiYra n f^atra ar^Ttf^aF, aaaif^ anfa aaa «Tit»^rt?a ^rtita fij 
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V(, 'int>^ff5^'« «ttl«c«« w*n fi >rtcn stfc^tltcapn cnw (Perey) a»f5^f 1 

^Jt*^tsn CTS^tSFI '«ifJtf^f5rit«( C^lffSFV C*lV*l ’Ttft’T 

nW^j ¥w «itc¥ f ^ytf ^r^ifsi-K fs^ fcisr i 

4. c^\•\ (Z=^b7): 1939 «ifB aptf^stjj ^Z^g?) =itw I 

S37 933 4 

Ac —► •. Ac:K + He 

S« ST 2 

^Jtf ^t^lt*I*227 K Wf*l¥1 «F11 

( Vif^^^223) 

I 

t Ac"X 4* ® e 


^tfVTirt*I-223 ffl 

226 -K 222 -< 

p^-- Ac 

91 89 

c^Sffel 

oils 

^{5 m\ c^rcf, 

wi nfm <(t^ (""ftfl «it^« 
fc»rt ^ar iitai-hi ’Tfiw«1) i 

«rt5i ^5rt» >rcf'6 aptr^rstw? 
5itsiinti5*’•(til I 
«r<ir»iiiwa 

■efii ct\*j 1925 3|tOT« 

^tf^f« fn ff f wHfrt, «rfNf5nr^, 

^t%ti5sr ^nm ntn 

tt»i I 5til5 «\*i ^tif ^9 rt 
«c'el5icic'5i *a5t«tn «if« 


«atrtf4itH-x 

c^sr^« 2Ftr»ntc*jfl 
ni% I 

218 - oc 214 

Fr ——»• At 

87 85 

apt(%ft><-218 «fit’fetl5si-214 

I -< 

4 

210 

^•— Ra"E 

83 

nt'efl ?[W1— 

('frtfiswfiwt? 5it*itsf*mir), 

() cntwt^ (c*rt*iji- 
cm 3ft»it?»rtw), i?r.f (cvnnjrcfm 

cixw ), afkm, c«t%^t*i. «ntr^^t*r 
c«rt^itr^f^iN» »«»pr c^wi 

*^5**^’* l.•r^Wt•ll 

wn wi c^, cn^fn m 

flu I 

43^ 61, 85 •in\ 87 n«iltlaf4lffHI® 
wT*i^ stife c^^ 
n« C9t^ 





•llffi; ^13 f^J|l[ ^t?li:^ g-f«l®t«iil 
nh-ntic5i?i lf«*iwj| ^Ts- 

^t?Cf I •ttf^w*?^ C'VtSI ^- 

f^wtCJTfl '«’?15 f^c"t^ <ff*|5ftfl 

?W'8 ’lt*Ct9t*IJ ■2r5t? 

^If^^', 'StSC'S «fl=f >J*H 

¥*1 

I #"f "tt»T^, 

*f*i «itc9^i- 

li5“f »Tfl4t9 Ctrl "ft»iww 'Stacks 

m ftfsai afSii»tlSl«t57f^^ w»r ’[‘itar 
'« «ltl>l3-?IJ^ft«5 

« r^iu^cm «rc?t3r5T ^5^^ I nf«- 

f^r«5 «ttc« 

1^^*r2}t« «t"tt»if^^ '«ftr«i^tft^r’r3 
¥?ii Vi I 

Ht^ii 3ftr«-^*r«pff®j 

i^rs ^Tt^l ni5 (Ripley), 

®t«{Ss» (Dalton) ii|5t^ 'e*lJtf^ (O’ Malley), 
5|ifT«t?it^ flTcn»t (Russel), 
nijf (Ci:ooke) ^ 1 !^^ iff^ vstic^ 
CThurston) ^t^l >l*itsf « «r^J^ 

»lt*jr4f 4-^% 

mj 

'« »i'si*?uw ¥?ii I fft 


(Ji^ y[^9\ ^<riT 

^scqi. 

C^tttlSj^a «l5?*T'^t!| I 
fenaft'^icva Pfeai i^^sf^tait'«t*lt^ 

«{t5i nt? 

nc? '8«^f<nt9 I 

f^5}C3 MtJISFlWS 

«P|^^»>t4l ^5!>T^ln 

f^at’f 1 «if»l5 ^na?tf«tV 

c^ar =5?F Vi c’t't I 

jjii^ aft^f 

5(af« cif «!I1 V I 

«l6tS^, "^r®^ (Bodding), 

^T*lltsr (HoflFman) 

sit5(i f^c¥ ntz^i^ 

*[f®mi iilf nt^ifarf 

^9\ ffntn ®t«^5 

stf »«<i, c^, «itstra« fitaPW 

fenafif®^ ^*r« <ai¥ v I 4r®7Cfl' 

Pi^zi 

«r®jv ^8c«f«*ri *11® ¥a%»i^ 

•n'ttrfl ^«r c*it^t^fe«t?'^ ?iB"r ^-f^wr«r 
5^19 «itn^ I »it9 

* 5?-f9«ir!r f9®T»r, 9f9t^ ^nm j 

ft^9>t®t-9 
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c»rc^« «r^j^ 

pgtfl 

»ri<.5ar Ati f^^- 

ft5t*lf1l 1920 
'»rt*ir35^ WftWH I 

(Principles and Methods of Physical 
Anthropology) *(%^ 

-ilfr« I vu^ 

*i»ia ^^n 

cniw ^Ql^ ^-fawfrsia «it»i*isf 

'BffjittJrs cm ^- 

faatcsjs itc»i5r >it^ 

^Ctt*f1<fJt? I 1920 fa’s}' 

c*I^m nralfii^ rj-faisatif, 

at? a^it4f»it*f 

ij-nwtJi f^^lcna nfa6t»i5iii ?tri^Bta ar^i 
I ^ «itata 

Mac^a faf^i aftf«-^n«ftr®a ^*fa «r^j^ 
c^i niaa*fta fspsc^ c^)f«\^ m] «{m 
fta cTr-^-fai^wa fawT^t taria 

f n®na nfaea c^a i ^ta 'fla•^ 

wtwa n^a^l ^|5«f ^-fasita*! 

^t^na (Tylor), fa«t»f' (Rivers), ^fsa 
(Haddan), SltCa^ (Marett) «j'ff®a ^iSl 
afca ^tai '»itatataF 

^feifar!! a?Hta I 1914 
fawta f^C'SrtsTa ^JifsT ajfacam 
^tata aftf^'a^ *lNta (Section of 

Ethnology) ^^t^a 

*liaftw I c»i^ 'sifataic^ia ^i^sr^tT^ 

%tw »ita «tcaa 


aatatcaa <<a^ ^tc^ 

‘^-fa®tH fa«tc?fa *i< ?tfiiaaita 'sr4c*ia 
lacasi 1 

'Sfiata c^tfea 

f®*fi^cai%a '«^afii f^aifaa nfiia-fv 1 nca 
^ta 'aa's 

sf^i^atsia f^f«a n^tta'^bta «if35i^fa 

«tic;ff"f^ siafta 

«ftc?ri^ ’T^'sr^-ft^tta «i»(r'SF a^a^ 
•f«"lt»ita '8f?l5f¥ ^caR 1 'ii^t^i 

faacaa %?ir i 

JiRa affijaft^i fatfa^Ncaa nc*P ’fta 
'5iit«c»ta ^cat^ft^irta 'Jtc^ ^-fasiia 
«iajt*t5»ta ^Ta 'Sru'i aftRtJi I 

af«rtR« «(st«^as «ftata ar^ 1 
‘iif«ft^ cat^t^ fatfawt^ia ’ivtaf^U fasR’ta 
«fai<p r^'*!tca caWtR a^acis ^tc# 
«is?cata *^tRta 1 caiail 

fa’!}r<iait»!a «icaaf ca^ 

ca«a*rfcaa ?Fra i ^aa?- 

fa» «(tata aiTa ^m^tara- 
ca, f«ra fa’5ifa«t»ica^ cat’tata 

^ata^, ¥taa faara f^fa INacaj^ f at 

%ac?a I ^‘«af>. asr^Tft®! faa|fa«r»tca 
•■j-fa®ta ra^tc?ra a^tar ^K^jlcnavoaf 
?ltc«a acaj faca mi 1 '"laifas 

^tata facsfa a]f®n® caca 

-^-faiRfaca' «t»ial3ic^sr «ta^ 'siftcal 

^Taasfa fa^r^lc? -af ^ajaf^® 

•ifais 5Fia c«tc»ia I ^atc^a ita 12 ama 
^^isTtaca UU ^Tawta aia-atkaa feaf«- 
a>i« a? i^iaacataj astst aca%aa 1 ^ta 
ai^asat fantca f^fa ata at^tsa R mn, 
‘la^sar faai, *ta»tasr faw, fa. fn. a^aata, 
•a. ^^^^. wp?t^^caa ^ 
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•It'® 

^<tniif59 HC<fJ '^^{5 
C^t’lJ f^’IH ^C»I1 g-RwtRtf C«l%C^ 

I ^fii^t'»i f^’^- 

ntcis ¥t9|8f 'e ^?r»i >rt9i 

nc^ »mii f-^aitw5 

^fivt«ICT9 «r5t?-C5^t? «fs?- 
wn vi«ic«r?i fiff«it®i-«!«(T«F 

1936 ^c*it9r?[ 

*it<rjRr^ cn^r® '^-f^wtif nit^n 

I «t?i c^ f^|%i *fc?i 1948 ^- 

<lp c®i^? ntii 

»lf5 ^Vi I '« '?t’®?- 

cai*lrc'®^-f4wt=f»!isi-ntiw? srcefetir 

^tflrss f^f®« 

« 

ftwtJi, ’f«it«f<®'f «i^f® 

1 ’iw 5115^? r5«t4tsi 

<44^ ?K’?tn“5ffi*rt3 *rf?i«r^i^ 
5ic{»itnc*ra 

I 1947 

f«f^t 1950 »ll^ ft’?- 

1952 it\l^ C’lV^tfe 

1 «t?in« ^cfl c>i\?f^, 
n?i, ?rtf®. ?^-t^s,«ft?'««tf, 

*ii5i-nti5i Vi 

15*16t8 f^ntf^'5t*ll!l 53*f^wt^ ’^t'SC’ft^fl 
cai^r^ »itt«9 *i^t?i 

▼ncili 


« «*f»rtni?i ^im'^9 ffj W f^i 

V I 1945 «t5^ »T«¥tt?rf 

(Anthropological Survey 

of India) 5ltC*l 

«trsii f4?[cfl ^cn«rc«itnr i ^ •r’lt? 

r^^aFt-t^a I 4af^ 

^t^sia ^t^t« ^lar, 

•^5 ^tat^ ^I’iftatsf ^c*r »4a "ftai 
¥t<t»ia acatfi xi^ aitac^a 5T®r«i 
5f\^F®a unwell, ^iraat’fltfa 
^afEufJ, (Blood group) 9 

<r!|sifN '« 'sfcfi 
=^ajaft[q5 ^ftsitRta i 'a<rtc*i 

-rtatfaa' '« 

•nNta^ faf^a ^ntfa^ i^ata 

am aiata* i ‘®tat^a aF •ral’fl’ 

4# 5T^®ta^a 4f®Sta t^Jitca 
¥ca bwcf I ®tft'5i a^f^ft®tf^® ®ra®ta 
•rfa’l^.ajtfa^ •l^’^ta (Indian Statistical 
Institute) v^i^^ ’ft^t»ia'9f^r®'« 

^-fasita •i^aFt^ faf®a taataa ^caail 
« nfabtf^® f ca atc^ 1 

faf®a «rtcaf*(^ •ia=?ta ®t?aa *ifa^t(5i® 
^*f«ftf® ’fcaafi c’^car ^aai ®5in •f^ai- 
"i'fasstJi ar^apfai faaca «(tc»i 1 ®ai «<ia^ 
faf®i *ffii®t«isita 9(1^ ^'fawtt^ f*tw«l- 
«tTtt ayfviaa t®rcal’f f ai aw i 
n®-nf®¥ta f5?afa® Hai cftsi faawa 
nk-ntk5ia •it^tai w, aFtai 

sj® 's *(wa nita ^a^ fafaaa 
w •itnfaf »!fl¥ta tilta •i^aN aw 
atcaf I faf«a 4aata«^t 

<3^^ Journal of the Asiatic Society of 
Bengal (1784), Calcutta Review (1843). 
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Indian Antiquary (1872), Journal of 
the Anthropological Society of Bombay 
(1886), Modern Review (1907), Journal 
of Bihar and Orissa Research Society 
(1915) n^fti ■t’a<>5ar 

^tl 1921 ‘Man in 

India’ *ff5J¥1 

cw-f f^wn I 

26 ncfl c^cf 

f®. 4 !i. The Eastern Anthro¬ 
pologist ^V^^ ‘traf’H 

er^tH %ip I 

5?tC>l Anthropologist «<lfi§ 

’ftW Indian Anthropological Associa¬ 
tion 

(1971 

%i) srsflH I *lf«¥ti85 

5it*t Indian Anthropologist I 

Anthropology Club (*fCfl Indian 

Anthropological Society) 

C5^ Sf W I 

’ll® fcw, nftm vt«f 

ntiwif '5c« 

V\ (l) (2) 

^»lf *l^tl (3) nf«»lt«t *1^(11 

1915 «[^ir 


^ v\ 

^t?if5r, 

car^f^stn ‘pint's 

I <« 

’jC'T? caf^%t»l 

«t?t=r c^, '«ttff wtf« 

(Race) f^t-sn ent^f iF I 

1935 Iff I 

cni >T*if m»if 

^•Tf ffi I 

^tzv ^tf^f 
f’ffffl ’ifftrfj fif 

f'«ni C5&1 ’Ftff I n^tcf 9 

ftft« fvr«1 (Blood-group) 
(Dermatoglyphics) 
S*rf fcfl ^tc»it¥n*^^ ^fi V 

(Genctical method) 
•^arntis V I fl j 

*rr?i cf-ifj% wtf^ « 

fffl V I 

1950 V 

•iftf 1 «(| *r^f ’tcff'ftf cvear 

V I ftscff «fw5rf 
fffitf (Genetics) «rtWtFftf fTt*f¥ ftCf 
'tv ^fiin^fJtsr Hlfftf (Bio-statistical 
tool) fifftf nfTfkff 

.2r®tff« ®tit^ ntlci fftfiff 

1%, *$ v\ 
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^5*r« '8itc«it'»‘^t^ ^?ii 3?’s I 

'Stsr®^ f<1fcf^'5 ’(FtTfl'? 

fflfC<^t^ «r\5T^ ’src^^'Tt? V5%a HHt? 

C«f<fif araapt? 'BTtWtS^I ^C9 

I f«if%a c’pa 

«ftfj '6 ^ratfe« 

'BiaTfftsja faaa '*atc»^tr5'5 
•i^tcaa ^tf^vscvja 

*t<fn si5=? ^losprc'is 5i_*iTtf!i^ f? I 
«it*itiiTa '•Rtcsituata ^facstfVc^ 

italfa^ ^-fawtc^ra aj^atjaa fft? 

^rMt® 'sftcsiit’a’ft'® «fi:atar=f, ^tai ^ftsra 
^9vjtr*! ^sstr^ia «b^ facH^ ’iHtlSa 
carfsf 'Brti^ f^sri, ^1 
«rsjta'aj«F I 

■‘Sr-fantc^ra ?rcaa*rt9iai c^asffa^l, 

«r«fb-f3F«.3ii, «r^f«tvs ait^raf- 

^ka *?ftntisi1 ¥,a I r6f^<«3Tc^ai cat%a 

>Tt*ir«raf ’ifiF, 'Off^a 

a<rta*«r wk^fa srcataf^i 
^ca=fi -rt^lftv 

*it*fc«?tr<ra ^itatar '«’Ta caprw 

•srffcaktj I iHtatit-fac'iawnwa 

jf^al »jf^»!kwa cart^^capa fa’ista »«a^ 
si^tcaa a’s^ *iflfta wfa atfl 

t^^^Tta cwr^a faf^a '»tfipi 
atnr^kta ^ 

*ita'*ai ’aca i far 'Q nac«ab-i^, a'a^a^i (Blood 
group) « faakfttfa faf^ 

*rfka ara^ fa i ^tft^1 ftfwa italfa’f 
5tia <iia< «rtff«^ *ifaral4^a acfr nta'nfav 
^lyniaa ^tar^ fmf 1 «tait^ ^-fawi^ 


(Hooton) ’•fkafira'fa cSaat^caa 

a>Tata 'ata»T<3FN faaca at*r- 

cafkfa «f5aa fT:af^»ia i cfcna Bureau 
of Home Economics-aa C^ftatf- 

•rfamcaa a%i» aHcafkaa ^rtf tar 
^aafai fc«ff»ii cnatfaajtcn 9-fa«k^a 
f^raa ajafta •aca'ca ^cfacaW i ^a^caa 
'isrf-sf^if *[f«aTC*ta ’ak^ 

akr-cartcaa «ttakr ^aifa^ ac»i 

facafavs ^cacf I faata atff=^ ^rtat ^kw. 
fat"ta at^at^«f5»C'® 'italfaf • 

atflanata ^aia^ acaHl^ c*ttat¥-nrfl5fa 
*rfaa?rata ^-ta®tcaa ata 194’^ 

t^kar ^isaksfra ^t^a ^['.srfatata ^Tnt 
•itftfaf ^'fa®kaa ^aar fac"ta ^k*itsat"6¥ 
’•['S.tlf'* fcatf»i <aa^ '®k« ^cai ’j® ^afafcaa 
nat^a^aa, ^aPafcaa cntatf-*ffflBfa ^aa'N 
ataftf ^-fa®kaa «rwt?r atatfacfa fitfa 
«rkatf*lt® ’^ai fcaPf®! t a^laka caai- 
^*\ta sf’tC'®* fKcsfk^a aia^ta 

amfi ^tala (Tamer) 
cacsit^it'fcaa -tratfa^ n^a ^ftc^ikata a- 
ft^tafkaa «r^»ia ’fca (f^aitnka 
aa fa’tc’sa afita toffc^ia 
^tac's ntilfa^ a fa®kaa 4ataa 
aiaakaa «tf« ^ cf'«at fa fa, affe wa- 
^acaa faf%a •TfCf'ca •aa «katwa 

I fca’iaca c^aa at^tacwa 

f&ca-uN c*ttat» (Uniform) »raaakf< 

«ff»akf ap^faaf® *rtfav5 fa i nt^ftal’ftca 
cttatf-nfa^? »iaaakfa arkttca 
at*fcafkfa »*f fat"ta ^fafl atacf i caa- 
•twa aafafM naaftaarf^ra 

nt<f^« -raafta^T^cf ’itatai ^c^ja 
ak?ftfa -tata saaijfMf ^ajfaal -fa, ¥tai 
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uB«fii Cft^ ^ ^tCSF^ *<¥ f^C-fJT 
■«*itvff jfc^tBp ^(ffr fk<% VK9 

'at® *rfffi:>sff^:^-jf3f"SfN9f^9 *rfif«a5ti 
«rcntiSF5i I aNra?r ^ra f^fsK 

f^PBai caVt«ttf«iv •rfaf^ra'^< cwz'i 
»rf«if3»r cvca arai’*!' w?F?t 

I c«f9)tq?[tca'« atxra '»it'? fnfiti 
csi^ I c^fwtirt^^rtf^ sjH 55»iTt^c=r 

<*»; jf^rai Wt? sft^fcwtr'fa €fi:fltaf5r 

?? I 

■*r»f? ♦fr'JF aifsrtr??^ ^ f^rsstcsr? *r^5i- 
*ttit5?3 ?jrKN^Ic^« f^aU^r 

at5t ^31 ?t7--(l) nlfy, (2) 

^7f (3) •f<t5 I 

^taca 

?f fJfaW 1774 Asiatic Society 

of Bengal-4^ ST*IV I 

>fsia C<rc4t 1919 ’Ft?! 

•r^hi^'s'i 

*t^tC« ‘sfC’t ¥41 

4f4—ri) ^rtsifa^ <4f5¥t4 «f¥tf^a fafa? 
^%Ri(a «r4ij, C2) >f4¥tfl f444% 144 ^ 
i8Ftfa-^«f^trs c’ttSla sTtaa}^, (3) 

^¥4*1 I *14^ 

«!^«tarf*l¥t4>rT9 ^14^, <4?41 

^twtfb'® ¥C4rf \ 1920 '^^fw 
c4r¥ ?-f4Sitc^x4 cr-rttftfl ffkm v( 
««4^ 4^ »r*r4 fsn:«4^ afi^i *ifaat4i 
t^-fawtprar faf^ '¥tt*its4t4 «rra ¥(t¥6 

54 I n^tC4 44< f4>r^-t 

f5pnr c¥C¥ f4f«f nRsaiTfa ^-f<®rtf¥4 4¥C4 
¥lt<t4r44 fw I ftrw «t4^ 

'« >r4tW-f4Wt^ at4«*lf’I*rtct4 
Sft^ %¥4 €rf« '«Ttt»lt¥»r-»lt« ¥t43ri 
4*m FiWT f5i. »<i»r. cf: M. Fi5jt*tt»!Ttir, 

4 


45r. C4f. 4xy, 44. 44. ^^4t>T, f®. 44. 

4^4»?r4 'JW^ ^4t4$t ¥f£<S4 4t4 R[C"t4 
®f^ 4 C 4 NT I • 1 t 4 C«f 444 4 ^x|c 44 441 - 
«tC4"r « C’fftla ^*14 

«faj^ C’J'OI nc444tf®rg¥ 4541 «ll^ *1^ttl4 
¥Kt4^9 '«n8''^gi 541 «r4»i « 

•t'lH'l®' ri faafc^a 3\m »tC44T1 « 

45^1 ^(B-r »X-r45Sr4t£Vf4 •fCf 

•rfastfq® ?C4f5*1 >44^ v4«fiC¥4 f<5f44rf?!C54 
*fi=l-'»rtk4 a?f4^®4 C¥f4W. 

'« ?I'84 f4‘5}f44ir?!C44 ^TaX^ «r®l4 *ff4- 

54 I 

1950 *f^fC4f4 ?i¥ C«fC¥^ ’rtstfif® 
^’f4®lfW4 '« ?rc44"rt4 was «¥ 

haf4¥ nf44'^4 »!^1 54 I w at4^4 
^-fgwi'sr r4f®4 «?tC4f4¥t=r *tfbca4 fs^tgtfll 
« ¥if4t«t4 «t5tC4 f4C"f9®tC4 «fltf4« 54 | 
'arn ait4 (Opler), fi!^^*T (Lewis), 5rtC'8?l- 
4t4 (Mandelbaum) 41^4 ^-fgiat^tai 
nC4455?! f<f»4 W4 ®f4i:® 

v44t5r¥t4 «srt5, ’T’ffSF a <3fr?t4 ^«f4^f5 f44C4 
«l5!*I^t45tt nf45t?r41 ^t4f5C?!^l atit^i 
C4®f¥5S (Redfield) <i|44 f*lWtC44 (Singer) 
'Bl45t5r f4£-!4 ®£Sl4C5Wri <1:4411 

®l4=^f =lt4t%¥ ?-f4BltC4 015 454 

f5<fC^4 >T4if4^ C54 f5r, *141^ 

^444 4[nl4l1 4t4l4t5t4r« ^Cafl?! I 

4:441 ¥<l:«r9i 14 5W 44^4 'e 

€1414 ^14^4 ^-f4®l1^l4l <f®ft?nf«¥ 

felftf® « <41154 ^4451311 €141^4 <4f- 
4114 art<1 ¥1:4 <5114^4 »f4r«F 44^ lISn 
3f4t^ 4J4lt4 f4f®4 f»:¥4 «lf% «(t:«!t¥- 
*11:® «1fl 54 1 >144 ®tff:i4 dft4 

4 ? 1 flPf, srtr®. 4i 14®1 <444 

4<r4 44^11 «1^f®4 4gf I4r 
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f^f^jT *fPaf^%^ »5l’® 

v:«cf I il6"t ntn^’Tcns ^k~ 

5^1 mx 

wt^-^n'^tf«i5fa <f*l^j(*ft^l « 
nsit<rti5>fi cbIi i 

<«l ^c<il I 

f^i"rw 

^9^^ *5'JI 1949 #l=4f 

The Eastern Anthropo- 

iogist-4a ‘fen«ftf^ >«<riti’ >!<- 

f4f%« ^n5?tr®^ STtsfl 

'»rtc*ntK^t5 fizw 5r^f»!f<^cw 
’T’ttftc’T fec?r«rv?ii 

n I *f^f ’T^i’an- 

=rt*r ^f3^c^rr»fT i 
=itsfi 

«^^5i«(tat9 3S»ITt?R 

I sfF'i ‘A Philosophy 
for NEFA’ ^PT- 

^tC*TtF?t I f4f«* 

STs^f^S «t^ 'ftff« ’«fti:»!t53»1- 

<lt5t5 mi ff *1 i ittcirpf^r 

wtfl *rra5tf«i« N«ftf% ^®rjt«i 

^*fsrtf%?rP®« « hta 

<<1^^ '9tt^I f4f%f n*I^N*^t3 

wtwtR^n ^ti 

wit’rt'wi 


•55 ^ti^itBsn '«ii I 

fecSltnHl I 

mUm =f <^Ttc<i 

1 «it*itc«r^ c?c-t ^fkZAi 

C?«^1 fn I 'eitCSfrS’frt 

nt^rc® cfc^a •(ta'^faaf 

^f« « a«ipi ’fca ^- 

faraf^ctra nfafa anew I 

artna^atca ^f^f^nratr^r? «i»rfc:?a sfrar 
ijtsfa JT*itc«ia CA ^isf’stta^w feia fciciE 
ai sifsfasT ?c«f, ^ta '•itc«iT6*Jta ^- 
fawt^lai fra •aftfsii ssR’f- 

ntfiiar 3j»*i#, faf%a «c’ft^a *rta"»t{a¥ 

€iff®a nta-nfa^F a^a n^aefa 

^ «i®ra' »itatai ^ta i ^t^a 

5fac<aa ■<j-fa«lwa wn^riS fttia 

^aata i fa€la aatfcaia ^laa srait® ^-fawta^ 
m cafiif«^ (Ruth Benedict) sftnt^CWa 
isft^a Bfaciaa faf^a f«a mm =fi:affw i 
r«fa[ faaci «»tcafaftata\ wtnt^a 
^af-ilraifiia fe<ia^naai*i «itt*>t¥- 
^ta%9\5T I c<fta aftf^a «c^fpaa 4^ 
^aPilj«r»i mat n\m a\% itf«a ^a[ 
«ffl%ft«?l!i ^^n’lf^a twil-4r®fapita awn 
n<sta«i faca i ^tac^i ^afsu 

«aa^ na9t<3< mn ntatftn ar^ 

afa%a ncaca i faf^a aawa a^<- 

nni intana aranwa 
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1^72 i «wj5C5n» «iw ^ 


»T^^1 ifi(cita?sj \ cvtsi 
^rtcw «r^5i 

»f^iftn[? <rjtsi-«ft«Tl. 

«r*rt^ *rwt?% >i^¥i 

a(sj « jf^^i3 ^nwcattv 
?t9 I ^^*rtcsr nt-st^r 

c?c*r f^f%jr atc^i 

§*rj| ^Tt*fV 5t»lt^t9 ^laCf I 
^nfi^ ^tc«!t55ri c^i^ 4^<ft 
«r^wt5( c^, 

’Oa‘^‘35^ ^t3 

tC'® 'll? I 

'o'tac® 4? 5^1 i4i^^ f^^ci 

'flu ^R?tf fir^ 5wi^i ftif 

c^, 3J^?| ssjfjtgf;^ 

nisr-^ftici^a =^i:^ciia ^*itm<ri 

«tt5 I ;^-f^iS5t^ 

«ii'«r«« *f<f^ i-tmu nttk 

^\«il ^f«ap*f fsf I »ij'SEff^?ir^ji:»i 

^t^Ca sita 5ti{§ ^t9\C«f 

cat^ca ofth 

»it« ^wci| I ^t=Ti fifwtii 

«i^ii sfi 

^ts*| ?!C?C^ I 

frnca *ftf^c^j?f 

ffll I c^cat 

ai'cwf ’f«it¥»i -ntfa^j^^^^ « W 

*ia *(faffti cwc»icii ntitailf 

mv ’Tt<ft«l«tc^ ^-f^wtc^a ?F^1 =!»l’ttl 


«rcb^t f% I =l^JT 

«rC9r 'Tfts? TftC^s 

c^fJT ?!f f^ I ntti? 

fe*r*ic9i« f<r®i nir3aj*it< 

j^a^lSill f<5ti5 ^ac?. nf?l^tc*{? 

c^jii «t^t^ 'sr^tn? cw'n fk \ 

cw f4r*??r ^c»\ca I. 

fkim\^ sts?’} «JUf 

®f^tw TiJ(c^ ntsf c^, 'Itfl ntt<Tnfi^ 

ntti '«rfjtns!t9 '^nn 

^ fVfaa fm 

'sftisitwta I 

5it*{ *t^a« VI I 

5lt=i1 »r('?'8 

*1'® fl)®t^^^‘ Uv whf« 

®t?c® Bf5ir*t9®i 4?t® ’r^»i V I 
‘flt wts( «j«t3r!i ( 

’tWTNN, nif«3r%< 

"•iti^itpsii >^1^^ *tfsii'r« 

n'^ «ir®aF*l «fW >I^«fCft«(J « 
^B;tip«tc^ iSfSfnCia cntB^l'^® ^1 
f*i’5[fl ’ftJif^^if «itc® 

’ifa<i^C5i3 »{CT w ’T'tiil 

mK ®t»i 

'is«i, ^im '6 f<i'^r^?itqw ni^rf^fc^a 

«rC5t«!ST I «ltC»lt6*Ttf 

^im] cn^r^, ^cn ^cn 
6^t« ^csjf—nt-sfcwf 

Ufm cjfcn njit^trcsf 

^rc«f •it’itRi I fV« •I’i'j 
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irc5 £&cef »rt8^t5Jt?r ^it^V 
cif^ri T^ I 

CTS «I^T^ « •(tflt’J' ’it^f’IT 'HTn 
-sr^i ^«i feel's 

«tnt’t 'ifsp® 

Vi =J1; <fla «fi!it«fsr v i 
•ill 

g*fa®it5i ’iWtiSa 

'tv «»'jtaw fajatta^l ^wc« i 

*lWf5a 


»r«iir «ta^a *44^ *jfia^j:3r« 

£2?r'5«(tata «r5ita«¥ 

^jicf I ^‘fasitt^a 'war wfi^a w 
BJttsfa c4t»t’5;<a it*fcjf ^fatiia 44i <444 
fafti ^Ra^a «ita c^Nt'S C4^l 

<4^ wt^atcsfia C4[?a^c4 >tv 

’BJtfa^lfaarnc'Ta 

*tta"»ifaa' sreatsfa i fafeia^t 

'tv 4t4tH *ifa4iiai a^ntac®! 

^tac'sa ^*fa®it4 6^1 Rc«la ’itatcai 
•ftta m\ '®1 ^t'stfa^'stcal ^-R^twa 
R^iajcaF «f»itfa^ a^ta aataa 4^T*rta 
'oit*?^ ata ^aca i 


am 


’jR^a «raa^4ji a^ca^ cacf i 
a^jiaa'ata ’sfaawra acafe afaai‘i 

atai ^«,ni4C4 atRa appall fac-ia«tca 
^<sna ^^cacas ‘na*^ aR'l ‘aRai '« aai 
atl ^tc« ’T^catR'^si 
aacit I 't^z^ ^tcaa »TC6«a alar« 

4i«4, ’aawa aw a^Rjaa, faRa 'sRam, 
4t4l aaina fa^ca* a^'srta Bt«Tk^ 

VW ?ata 4*w Tfawa apRs i?ca atw I 
'8ita^[t«atc4f R'®tca a»ai cac® 

atia, ca Rata alfaft ala'll 

^aaaa ¥aw i 

0(1 a^•^ afafaR « ^ja^ta acaf 
iSw 4 taC'« atca •aa^a ata, m « ’igli 
«}tiia a'H '-fait ’r^c^a ^«.ntaa 

wi aam 


a^sp «f£Sf ^cwl^ 4«c^a i 

<t^ aacaa a^wa ^tiaawa ^t^at®»caa 
TO aacna ^tc^a alwa < 2 ttiataa 
’T^R«ta alBca ^tai aatia a*l«f 
^pawa i a*f^ cat<p ca , aH? 

i^atta, '®tc'® a’na a^w ^caap ca^, cata 
«rf»tataaf a'a^t'a ^awa ca^ ^ca atw I 
tfal’ftwa ^Ra aaa niatan^: ca af*i 
atal fan? caai ata, '4<1 c»r’aa»i ^t^ca 
§ki5 ntra i 

atRa l^tcla fa®t^ai at^i «rtr«a 
atai aacia a1«f'faca a^pa fe«>ntacaa 
^C4rt« 4sta«, ntfa^afta, «rtf»Tfta'?ta, Ria 
^R'sfaai, tataf, ^waica«, ca\^ '«{faa, 
^ata, w. fnffa,'i^ta fa^aca-r 
c«ttf ata, na, «tfR5 atal 
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C*I, 1972 ] 

mff5i »T^ii 9rw^*rti 

^^*1 »iv»j cwn^ *rtc% w c^w 

ni*r^ 

Pl^*l!r I ^tC*lfilf1 =!?W*l^ ?tC»l3 «^it«- 
’fffs! « ¥C»r C’IPCia 'Blf®«l«1 

'« ®it5T nf? f^c*r^[ 4n «fa« 

^fic^ >rt?tnT I 

C^t»ll VI 1898 ^\19\ I C^Cf 

150 «ir«^ 6t%«^l 'fl? 

»lt5J^ « *t«?l <f9Cl« ^tWT, 

m\ C9mm 

>1^1=1 «fC^ ’itc? 

^t9l «f9Jl9 ntll, ^»!»l '9 aff^ crff^S 

¥C»ltCiIt®tiI C^l^^fi|C»Ta 
9>flf C9C9f 

n9f*i 9tw 9F91 «i ^91 «i^ nc^srii- 
’ltC9 f^>it?(CS|'9 f<c-f9 ’Tt«fn9«lN, ^«r 
fii^ ^99t9 5(t!<1 9T99i1 '« ^C9tn, ^f9«f1 
mi\ I «ff^l8 9lc9f9 hfi^; ^tc'^ 

C»|^ <rtf^ *99^ C^U f9C*f9 C^ts? 

f^l 9l5l« 

c>l^ 9^C8f9 5t^9t>lti9^ nt'SSl I 

9n*rt9l5 *^9 I StfVsi 
^JWtcl 9l9f >l^<srf ^C9CT? 1819 5rtc*l 
C9t«i9t9'« c9-r 9FW¥ irn^f c^cf i 
’fttntli^l '6 »l^'StC^9 •t%*!t6S<1 

f9W Cf91 9tl, flh wi^9 m >?ta?t9 
«itcff 91% ’BrtflFfti 

^•flftl 9^9919 m9 ‘»11^t9- 

%*15? f 


9^trJT 5i«9 991*19 ¥51^ ®Mt9W9 

9^af 5Ti<sr9 9F91 m 9tc¥ I ni«jf%¥ 

¥tt9l <I|^C9'13| W1 C«r«11 fwii 

§9r«%9 9tj| C9 ’T¥<1 ¥9=1%*1 

C9t*(*r ¥51 1^9, c>l nf »1 «9t9¥; Cf\k 

W *11^9 ¥t9 9H 9tJ¥'99^ ll^¥t¥C9 
n¥»i ^2rtlt9 -rc^9 &t9 9C9 ^t'lf^^, 
'®tW9 ^t=r *191*19 •t’3 w ¥9t^ I 

¥W aftc«a -1^ « f^ppf 

Ainm I f^^tiilal 4^ f99C9 »l>|¥t9 
¥t9*l W wa 9^C¥9 W 
'BIST =?t^¥9 f*{39*1 9^9 C9N «tF«l9t9¥ 
ijijcna 5t9tnt¥ ^191 ¥9C'« 

I tL9C^1 "(C^a 9\af nC99*1t9 ff¥ 
C^C¥ \«1J9t^ 9^1 f¥¥ 99^99 

^¥9t9 ^lar ^ca 

9tc®5 'fl9^ cn >T¥»1 aifls •ft'«91 9tcs¥ 91 I 
narcsr sitf¥9 ¥f9 fi'sfn farsla 9l9i 
cmH ^i'® 9acT9 “(c^9 mw ^af^ssi 
>|*va|^-t?1t9 « ’ICWi’ffa nc^- fi«f«l9l9 af¥9t 
^icataf^a'atfl ¥91 f9c-i9«k9 9*ic¥91 

^t¥t®i ^ f9f«9 c¥car9 9c<ii 

^9J f9f9*i'C99 nc® c«1*i9t9 afcsr^ 

=5{ntftH ¥C9C19 I 

?l®f «lC999lni9 ^199 ¥91 C9 

«1C9t9t9,1>I ^rt9fil¥l9 ¥tfl9%B| « 
cam «rf«C9t9¥ ^«.nt‘fC99 f*f¥ C«fC¥ 

C9 nt¥«!I ^faf« %i,m> C9 f‘fC¥ ^t¥Twl 
¥97 9t9 I 

sites 4¥ 99^9 919 «l9tf<r 
*f«9 9191 I 'OSCa C*tt¥l9 9® '<l¥ «t¥t« 
9l9 'S ^VSi facia ¥f« ¥C9 
9tC¥ I »;tf¥9 ffa a«c99 ncaaii f ®7¥ 

'em®, laralcw 

^ ^^C9lcn9 ¥C9f 15 CWI C9tt ^U\ ?lcaf 9 



^6 




nt? ftar*i 

^irfST I ^ sfSf^l #1^? 

c^ftsi ^fs ¥at« ntta =111 

srtw «ii(f «f^?i «tt:^ ^3it5|f «?itc^l I 
^c»i nl -tt^ fT^ Wc*iiJ 

«t««, IflK «*if«f?t5f «r^f« c^f’i 
cHTtif «rt^T «rifHa ^tc?a 

f^ari ^fl?ci ^«sr f^Prw 

«l| wr? 45l i5t5CF I 

f^f^s cf-f ^fsTi *iU« 
cat^f 4^tir 


«i uwcf I w c»jt<!f 

^c»!9 ^tsfs ffll fwci ( 

■jffji nm<n^ 

fe«.ntWs| ^91 fl <99^ 9t9t9 
^ 91915^ ?9I ^«r9tt99J C«fC^ 

c*J»r '<9\ |«t5f c<t¥ ^tsfi ¥jt5ffet^*t srtc^f 
«^t9 «J«Ft9 "ttc^s ^tsF 
«f9C19 -rt^^ 9F91 I 9F 

^fat'Ts ®tn. -fs ^fsw ^11 

9^91 IfClCt, «t9 srt^ 9fC9^9 ^<(1 »9<ttCi( 
fec9[<r 5^91 ?,t9^1 I 


^ s^i’j %f% 


-r^fjs «it*itc?9 »r^rai9 

Evolution 9f»fr»i ’r^cs? 

nll9HI 9^ #9*rf99^C*^, Cft9'e 
CfW^. «Ftn9l<( f9fli9 « 9^*1 ^^9tci|— 
W 'fl’f f*rC9 99, ‘ilf 9^»rC9« 99, 9^tW9 
nf«C« I <11^ f99'^9 1^ 5^ 91 %9rt9 9:9. 
t!5,C9 i^l98f?t«.9"nC#95t91 9t9, sfWfaff 
9J9^ 0(9^ f9f9»l f9'9 9jHtl9'8l ^C’fl 

f99^t9^ 9^-*9t^ '« W ft»T, 

0)99 91 9^t9F ^I9tr^ C9f9l^ft 9flS>l 
**1^ ff9fin9l^, 9ft’ft9 

C«l9«lt9 ffWI f99^C99 f%—C^I 

ft99 ^9«itf9¥ « 9t’^f99i 99f»\ 9it%*l 

f9<9 9ff9r5 «t9t^ I f99^ 9^189 '9f9f <19 
«|9»R 9t9ttl ©"hr^WF 9^9tir 

f^t9S I 


ilfqf# (Lamarck—17/4-1829 
%i ’9:) 91^9 Cnt9f'3i1 ^f99lfifC»l9 1 

*91 9f9 B?l9f9®tfr l9>99J»rC9f f9^^99tf 

^5t9 '8 4f^^t9 9t91 f99«Sf9>f9tC8r ’iftWttp9 
?9C99 I ^HtC99 *1C9 ^Tfaf 
f99^9 Wt9« «rC9¥ «f^t9 9^91^99 

^ff9^f9 9^9ttf f 39VC«fC*f—^9f9l3t9l9l 
9:9 9f:<9, «rn99r aft9- 

-ffl ( 9tf1 9ffil CBtC9 C991 9t9 9l, C9f9»19m 
9tS ) 9ftC9 « C?C“r a|i9r99^99 
9':9int5tf 9t99:f:5 nf9*r'®9^9ni|i 9?t9* 
f99»t?f£99 9«9t? 9[9:® ^9aitf2f^ « 9Hf9V 
9W Cft9 ^9 ms 9t^ I ff 1 *t^t91 
«Tt%:9:^9 f99^ »li?9t^ 9rhj9f f|c»19 «9t 
«ri% ^9f99f 'Bfflf-4^ t*r9 a99f9¥t-f 9taF9- 
f99^9 W ^f99tC19l 9Fft«l 

^tf^ft:9 «i9tfi« if^9t:^, «Pt9 
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a 19723 R«t 


*jjs 

f^'<f*fnt»tr I 

230 f<ri^ 

f?, c^ «ft^tirf 

J|^'if ^^g[»rc^ 

c^if5 I tit^c^fl »?(§ 1w*f 

c»r >i^c^ f^^rsr- 

^t«r ^n?ftc*fi fsunj 

ff^t^ftri I *f?t<-r^wt^t 

c^2^f«sr ^15? ^fflc«3r» *r«i»,’5tfl «tf%l5 »tc^« 
^w«f fijt'® 1 s»t^- 

c^i*ii cfe^t£*ic^ ^fcf— 

▼w ^'tsf fs. «tr«f5 

(*lff8 CSTrtt* c*it^t? 

^S1 I «rf^l8 

»r«tsT I 

•rfCJita *it^^ ^c«5r ^r^c^CJi f?w, 

W ta f«Pr ftafw ¥CS5rl 

'«iti? i *its;c^« 

^<fJtn¥ (Dr. Lightfoot) f5i®t® 

®Ci5T,5^^if4 4004 23cn ST£®W 

n¥t»i sni^n »j?« «it«r 

cit»i^9frc*n ®<nt® 

!»1 I 

’fitt? ^^tSf ff»ll ^t?tl aJ>(nl%4^cs! 
W1 Cl4wrf4® *ffi^rttf—iP*lf4^’iC!T f4f^ 
i*r *ift«irif ®ffitt®t 4ti •<¥¥ i 
^t»J4stC4 f^ft? 

Cfi(f4rt4 «itfri5, fff «rH«r4tf 

SfJlItCt I ^tftl »tf ^- 


W C¥W», ^C»f« '6 

fflJ fr, C*ri‘ft« ^«n 5fi!?tCW~4^ 
sT^psi «t?l 's^’ff^wt^^r «rtc»itP^t^ 

»ifiH{t*i vfai:^ ntw 5ftli oilw® 
cJt^ 3T®ji «itt9rt55?ti ^ s?i i 

?Hf*r® ffi w 

Tm ft® irt^ftcvii 

ftsi^ ftw^T 5«1, W-e iiwsr I 

'*ftc»l1 =» ftw* I 

«it*{«i «r»rrw ®fiiitft c^, 

CT-f ®tw 

I ft® C»!t ’<Ft?l4 C^ '9 ft®J, 

w^w sra^t®, ^®ST 

C?-!C® ft®T ftftfl ftpft 

T<CST ft-51 vftTltftW—n^ftft. 

I VI, 

w® ^sfuti ^^19 ft^ft 
I *ft"6t^J 

®tc®i ^rf ^r^>ft« 

TTff 5frf, ®tt*ni 
-ift' ftft *rt£=i!r sil j w ftpt« 
4tt®a ?pjT '■it’Oil ®ft— 

^t^ta lift*!® I 

C»T-( 9 hwtft® 

<aa^ ftft® c^w fMft^nwi sit<rT i?tt»jt- 
5®tfl ftaft^s I 

ftft® mv W®i«a 

W »[r*iti:iT« ftft® 'ill 

ai «rtiCt® «rH «rr5 i*r ftr 

l^t« fftitc® I 

lift ® 'iiftfl fawi, »W[<®: 
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28 S ^ Wffn 


I «rtm 

C¥t1tl, C1^ 1«1 C’ffiT 

sit^f i8F^c«rcp« 

fell's 'il^ ri'^fc«3 C¥tn« 

*rc^ 

><1 cKf, cTci^ I 

If»j ^jtcirs^i i^r« 9>!ftcf I 
cft^ ifvfl fti- 

w^—^?i 'fsift- 
fH I ff'f ll^ ft^Etfl ^1 

1f1 ff, fife? I 

«ft?^ «^eff 'fcff 

fif i<* f? 

I 'ffiti 1« fT'aff?, ft«3ftf 

Ilf fif I fifisf flute? 1^1 

^i?ci^ itcf I ntit? f®r*i 
itfi fl^i «t itfi? feies? iw ?^f- 
fiwrrf ^tcif ititfiwtf 

Genetics I «ffi5 itfCftcf 
^1W (Gene) I ^t^tfll 18f, 
ffi *nr^? fifiii ite?; s 

?t»rtffirf lit 11 <iifti^ ffisj I ifi^ 
fi?i? i:? fi?citff I unjin 

iTftTtJw itffei ifc?, fti « cir-r? 

cftff frf^< fti 

?tcu cfi fif^f f^tfi ifiw 

111 i»f, ffl tgici ifip (4if^ fl ffl 

«<f^ lie® ifvl itei, fftf ffg^ 
cm ®t?®fe^ f'Stdfci 111 

iniTi fi^?i "ffiF 

Ifl 11^ ifl' fT<?t® ff^? C'fNl 
itt I 

c?i 1 ?Fti mei it?it? 

^wtfiwif mm iti -il iff® ^^lei i 


C?1 ie< Space Itfti f1 fftfti I 
itfti leu fjtfm® 1-Kifi—itfi 11- 
fi[6?ef iftten ^9 iiffi c*f?i itfl 
ff^ fttei ifi^ Ifftci 11 ciei I 

ircnfffftiti cti « 
ftc»i«rs?»t? ^h«tir? ffirtcf! 

f®fi[ fCIf, C11 1 ftl 1S« ICf I 11^ 
111^® i?^ei C?1-ftl itei Time and 
Space fC? i «ff 5 If Space-Time «scf«l 
itelflf (Relative) I f tf CWC^it 
lf(g Dimension f1 ftfil® ft® I fillt® 
ifsv^Cl? nt?1 fil- 

cfti i?|c? f?irsc® 
«f?t1 ffieiefi Space 11 C11, ftl 11 
Time I'Stc® lf?11 itef I 'flitl«« 
Cl Iff itiii cirfi? m cm 

it^eie®, it^n ^e«^ itit«i fiititii 
ifisff ffi?i if®e» fiifi*' itifti 
^^eieii cfKti, ff ^ewcar. O ®titf 
ifiif®, itfci? 11 ®tfI itm ffie® 11 

imi fii^i 1 iici iteitsu 
«ricf leif fiici? ii«tiii 

f fie® itir flitfi I 

®ti®ie^ if® ettfti fci« 
ff, ®tii f^n '?i^ iteitsu il^tfff 1 
[itfwa Cfti fii^ f? itl. itfi 
fiifii^ itei I ^f iHfif fifitcititi, 
caei?i. itfii®i iei ffie®i i 'ttitwi 
’3;fip—flar f^e® HJ, ®t?1 ?lt® iltm 
11^ ®tfti fiicir Hiffi 1^1 ft« 

fifi®i ite?' if® 

If ei fj^e® itn iti I} 

rt®ttl®s feifii^ fff il^i fcf 
«citfi n <srff® itftii I 

rn^ tifiidi circf ^ itw 
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wtm cw^ 5 I 
C^ar aT^^tJlII 

vN: c^ffl :— 

^f% fsiT*f I =1 ^ '■(t'lff- 

'8t^t<5. II 

¥ti*t f¥ a^ ? c^Ki i[^i:^ «it*(tcwa «r^i ? 

^t>wi mni %*rs f5r^9 

I ^^f-5:c<f?i 

’'ll f% ? fTemporalism) 'sr’sN^tT 

(Naturalism), f^af^?(T»r (Necessity), ^^tfl 
(Chance) ? sf^f^Ff? «st 4^ fV «fff^ 
(Primordial nature) f Sft^ f% 

W1 ?| ^7 

ai’S’ft? «rtcf, c>f'®f»is. ’■itt*itP=it'e 

Wft? Ol^'S I f^5tW *{t*Bt'aT 

’ll ®f:?, c»r '8Ttr»il5^ 'sit^^f) 

arc^ I 

^taifli >i^ww ^fafiS f^^5*i 

C^ll aFfi|5T I 

»iaff5 m^, 'nw vtvi 

a)Jsit> <<H*r. <«^ *ifffi I ^9 

cwtw •r'slfiw '®TtwtB;5ii 

' ^’'W, »i*icw sita I 

'flli’f iq^atCTfl c*rtf¥^ f^i f^atsT- 

^vs srcf I "rsN^t? sffi 

’fjaiftntcflfl wifl cwtT 

vnulwi «it?tai«m« c«r%i 3ii^*i 

si1f «f5t« ^ftc^sr—^t •«r^*f 

'9^^ C¥? 3(1^ 

iflm f¥| ait^i n’lffi w«tn 


I ^t^iws (iifliJ osit’if »rtci---f: ¥^- 
^tftt 

•(f^*ft*fi 5 fSrci--* 

^ atfaq" I 

^>tai tl»f f^a'91 »|?f1 <!'* ^fftr'iSTl 
itijlef tf® <Brfcif, ^’nxnj sjfcw- 

feturf^ «nit*il 'ii3irsiM I f 9 5^1 ai 
<4Uiint5s a'91 «il'^n =11 ^'sf? 

3it^ I =r^i 

nw 5l^f<F »1'5£t!rtl ^tt3| 'ttftsi 
^ifof^a I ^tfl- 

c?® ?»i fi*i I it^JljFsr 

« 1%'5%it‘rc^ ^t?tt*rfl *1’® tif^?:’® 
f^n*! I iaf5TtfH»in« 

'«r=i®ii vf9i:'®j|, 's’r^'sl’stca f^=fW 

^tci^i •1’1'T 'sn^M i®?cw® 

fenewen «it®ri ®i 3it^, 

'®t5t® ^C8f® =¥'c®sr a-flj I ^'srsi’fC’S 
^1® ■i)?® 5ii ^^t»i« «fr® «ftc® 

«rt^i f®®t«r*rt®. ®»t®irt ?^®i 
®[ai I ®at5 f^wisT 

at®«t® erte® c?f*cc®3T 3ii I 

=^tvi^tW TemporaUsm 
▼t*!®!? «fr®*rw ¥f®®fc^—®®ffg9 ^C*1 
^tCl ®F[9! ®1 Time I =ft»l ®1 

I n®®^ ^c*r ®i ’rn®t^t?t 
®fii®i nfi’® ®:?®rcti %®t® T-t® ®fnrtc® 
“^t»i: 1 ®F®® 94 ’r*r®11 

cautfaf®?®® ®t*l®—®ftft»i W1 

®c®® 41®^ fes«ff5?t ®t®a®t^a I 

’qipfmtf ®1 Chance 
®®®f? C^t® «f5)fl «rtc»lf5®t® f®|® I 
4i ^fafi ®^c®^ f®, ^ ®^c® ®® ®ii 
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^ ^15^1 5J1 C«f9t»f I 

I 'S[^?tCS|| i}»fc^5 vi^ 

f*»^5 Vtn I f^Ff9 
C^“f ¥t«f f^<« f«'^SCUt«W=I ^1 ^^^ I 

Slf^^tc^i?: “It is 
the observer’s body that we want and 
not his mind. Even the body is 
useful as an “Example of a familiar 
form of apparatus”— 

<1^1- 

c»it5*itfl 4^ ^l{B I 

5PI w »i^t^r 

*fft=^^c=n Tl’ffsf’F «rtr»!t55it'8 «rert»if^v 
=fr? I n’f'i 

3it<ft?i*i «iwi «tc<f 5Tt, 

s siw 

<AW 9?^ I 

C?C-I9 c?rc^l ^f99^il 

^19^ I f^fSr 9f^9tci^, •m*! '»'? 'fl9i|§ 
*r9*t^9,5fTr5 ?9 S?t I *t99 

nf9^9t9 Idea 9f|1 ?s^9tCl^ I 
^H, C^ n^niS ^3T, 

f«ft 9t9l 'q5fh 'fD' ( ^ t(t5 

^ )—lit?t'8 f^f5[ t 

•ol «t9«9C^ %lt9 *13F9 91 «<|f'®'f 
(By mutation) ^15 I **W 

^«tf9’* I n9*ltsf«: i 

f9«t9 (Aspect)—a^!5 
9^rn9l5 w% I 91 


[25*t9^5it*r^«iTl 

9^ 9Ftllt9>5f ft9t«lt!9 »t*r9l ’ffiUtilSi 
(Realm of Shadows) I 
-if?t5t<Wc9 

91 f99T1 9*91 flltci I ’'^C^ 

91 srr?; 9tfi niT 91 

i\\ 9fi\9l 99 I Cft9« *tt«C*rt?t 

«i9^9 9^9*f{59^ »r%9 (*itat9 ) <(91119 I 
9t9t9 ^C99^ C*9t9 nf99^^9 9t^, C¥T9 ¥91 
91 9J9 9t^—4¥^ 9tft9 ^9^9. 

¥51 9J9 9t^ *119^ ¥99 9t9l 

ff|, ¥t991 9t9t9fV9 <r®ft9 C?f9 
91 ¥?39 ¥f9 I 

9t4f9¥ C5C9»! r9¥ « 

¥¥tt99 ¥9¥t^ 9<91 ¥f99tlt91 

¥tC99 ¥9f9C99 "tf^ «2t¥ft9, f9;sy»f9t959 
C^Wcn ^9, f¥¥ 

f^fsr C9-r¥t»f « 9f99^t99 fecil' f5919 
r99(9t9 I 

<11^9 9tf9 >Ttr^W9 9[f999t9—Cl'tW^ 
99 r®! f9W •ff99^9^9, ^ift f9Rl 9C¥ I 
sr«ft9 ¥9f11 f9’®T 9r59l f9®T 

9t?i. ^t^i <r9t9 9(3 f¥i fin <ff^C1 
f9t¥t¥ m\n ¥f9mf, 9fn^ ¥f9®j 399 
»5W9t3 » 

^cntnf^99 ¥f® «itft9 Snf99^—inc¥ 
99 f¥|^ f9i nf¥9t9 wn^t 

(¥n®rn w) *999 r«f9 9¥9t 
( 9^9 |?9 ) I f%f9 99 f¥|^ >?l9tC19, ¥99 
C9l ntiar ¥ti:¥—¥<nn ¥f«N ^i• 

f®tf9 I 

?t4^¥ 9t^9*9 9195, 99 <iti- 
nfS9 fl^J 599^9 ¥9f. 9'^9t^ nf59^l99 
9f9rr9 ¥9t¥9 f9C¥ 5r99ftf I #t¥t9 9(¥ 

c9 nfv <r«tc9 ¥«n 999 ^ ft, ^t^i 
¥99 <rm^i f¥f9 nwn ifiitcfi. 





^ ^•f’f l![f (To change is to mature) I 

infj «t«»iE;a|(T9 

’fC't I »f®t^j'i5j 

Wt»ff®f ’nf^SCTiT waifWfcf I 

(;(Sftr «tl 

CiTan cfi^n wtfwf— 
^a5if%fai wfwts^l fta^ srt| i 

^t^fffl a>c*rfl *ffaa^T 
fcwa *ffaa^caa 45ta wfaatt ’fff 

f ft?|f^iS5f^)9 

wmafcfi ^rfc*ffl^ f«a fn nftifa i 
wata cftai wtfw®!—'Stats 

wflS ^fs c?fii a^itcfi -srtNfaatfwf 
Cft^ uif ^Cff (Cainbrean Epoch) SS^ 
W-asW Tffiiy] 

C’TBl. ^SSf 

cs ^-fat»!<«, wi?*rtrt< *rffai sfan, i>tstca^ 
wtc'Ta wwrs ahtff»i i wts-fasif4>s nfaftt® 
«ftl sjfvs SI sjl^s >WH sea, 

(Cosmic life) | stats StSSta^ 

nissts siSstcfi stscas tses sfs 
fa^ Wttf, f^wtst ^tatca ’lists sen 

WtHS SI I 

fff sjfv’t'® «it*r« 4Cfstcs wtc^itfr'sts 
ffics m SI I wtsts ^f^■i| 
fts^cs a^cs, fgfi ^ssa f (^*1 


ffss wtsts “sfa wftfsfsfss^a«.nfsals. 
wsts facs sfs's sa<' s^sm” i 
cftstesf 4fftes wftf—sfne^eas. 
w’f « s€i wtfs arsstff, fsf wftsf 

"^ts ^satess «Ff^ fV ffsstff’? 

W'SJH fssSf 'State® -stfsIS 
wtess wfwtwts w%a ftfts ffse® 
as sis^ cs^ scT as, wtstts ’tstwf^ 

wtta I s?r SI esansrss sswtes^ ss 
fag '^st^si sts si I ■sf^sis fsaa wfsssi" 
^s, 'S? fsi stfssi sics ntfs SI i 

^ssu scs wten, csa*ttcss ncs 
wts cwts« WSW1 wtcai cs Sfs S<l'e 
rls w sifts fcs SI, statatf scs, 
’tes wtwtssfs as's’ps fficstcf, 
si as f&sfs sscf §('«rs I WS 5 wtwi 
=^1 cats fca ffsi j ^'itffas 
^scscasl, wtwi 'WSS,W«rS, '?s-^st^s— 

'sl SfS wtestPStf wsfftst alsi 'eii i 
'sl srscf stsfcssfc^s sfas'Stats 
wsfi SI s>atcss «}s rs%stcs wf^s i 

S^CW fsits '9 tts^^sls fitSf WSltSSUf 

as I fiscs wtcstBsi atstcf i 
wtssi wa f Sts fsi^ssts « fsait^s 
^Sc® ’?|SsaC«S f Sff ^ Wtestssi ¥fs»lts I 

[ 8| wffitn 72 Sfts ^wts sissf 
f is'f wtcstfw® s®ts fits'® ®tscss Stans ] 





na^Pfi ^ti5f it'5t« 

’Ilf*! »fW «f^fe 

CHZ^ ?f^, 

ntcnt-t ^t=ti i¥*i ^8f« ^K I 

5tw? ?tcw« C^T 'fli 

C^C« *ttc«, C59fT5l« «»m¥ 

4? ¥WS? sil I 

»«¥ 3!tfCf*1 C¥C¥ «ftl 82 Cf far 

nt«ii ^t![i ^«sntr^« 

♦ff«*it«l at? 5,450 ¥¥ ?13I 

1.200 9[W =lT?C¥t«^? ClK?! faca 
f? I 'sftJit^ f^ntr? 

?j?ijt9 ¥si ?? I ^f?t? raca c¥t?,'9t? ?j?^t? 
c?*li? -stn ?t:3fj^ ?[c? 'rtc¥, ¥t?*i 
¥T?t<5 c?^ af??t*i !!t?:¥»! 

¥«Jit? { ?t^«ii cfc-i fata ?r??ti:?? nf??t? 

C^*l =J11 

S^t?l¥*f cat?^'5t? ?J?J H'ST?! 15 

at«?i at?, atataa ttc?? 'aiw 
4¥l5 ar?t«F^? at? i cat?,^i cat^tcai 

at^c?? aftat*! 20 cac¥ 25 a^t^ni 
^taw> ca?i atcsa, atacfa 

cat¥ at? 1 nraati n^tn atwi c?c^ 

•rtc? •a?^ facac? 4,250 ctt?j?i at 

atat^ faatc? a?ta^: ?i?^i5 a?, ^traca 
at? 4,250 aa a^H afe aa t atac^a 
cita.a^t? a^ta 'atat? ar?^? ^raatti 
atrf, at am aataf? aai ¥?c^ atcai 
caai can 2 ata f«fwa ?taca nt??ta so 


a®M a^ta ata c?f?cf atcai atca^ 
cat??i atn? ^tiaatca atfet^ rtf'® 
|lta ata fsaat? a? atf5 stat fata ^a?i 
cataj^-cat?tcai at^ atta? cat?t? f?ta a5 
%ta atcaa atw aata i at?c¥taa attal 
«r?ta^; ««i| at? ajaat? ¥?1 cata ate? i 
•tmeata? cata,?i cat^tat? an atl8n 
viifjs a^ ¥?c« ata! a^? can ^la^ 
caita a<a* a«?i aaata^ caaauata^^l- 
cat^tcai at^c?? ata atfs f?ta caca c®ai 
atfaci at? f '?9ftai cata.^i aia 'att? 
^itn ^tca^ cat^tt'® a’f V c^f\ ^atatca 
cat^tta f?a af?ata *»feta cat® att? i 
att aaa« area c®at atata at, at?a 
®lata »?? »a%? atta cafata attai ^a 
cat? at«?t? aa?a <si¥ta ¥?i ai, 
¥t?a waaftiata att at«?t? ata tn 
cat® att? I catajgi-cat^ttai att cata 
attcltcaaais® ate?? ata ajaat? a?i aaca 
at, ¥t?a “St® ?tat?faf ^it? ata ate?? 
attcitcaa ajuattaai ^tatc? cat® 

ate? I «aa af?faf®t® at at? «tcitta? 
^a®: 15 faa atta at? cata^t? att 
«it?tn¥?e® ata I 

at? at^ta allataa-cata.at? uialSfafai 
tM at*a aaat?ti? afvi <?¥fe cata,'?i 
®t? '•ata? aatu wa at??tat® att?i 
¥tc?ft ca aa wtant? can? «ta vata 
cat, cat a? at?t¥a-at«rtca atlB? ^tt? 
catajyi atf? atf? at? afati aat? |ilc® 
c®?tt? a? at)8 atai fat? fata atataa- 
atatta? ?Tta? etftai ?ita¥ afaatta fate® 
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♦ItC? I C?C«I St^ *Tt»l1- 

m; f^J!i cncsl fw I 'sr^fp c«r<n cnif 
c’T, c»i5 «fr5tcn «if% nttf 

20|B *! nt««i ntw i 

2-3 

^>11 4tf »!W 


29^ 

Htcf I m*\ sit«£^in- 

Gift's <£« •ift’ltl*! 

8ft*n IS *ttcs nsif«c® 

>TtS «tst£’ts S£S ‘iftw I 

[ '®ts'5?ls ffs '«R5!>l’<[it^ ( 'f 

-^S1 ] 




C5CT«RN 


^cstsitfil «f_,z:stfn»r (Coronary Throm¬ 
bosis) ^\^%i 3Tc«r tfl ’T^£9\^ I 

••IS 'istjstnr stst'^rf sjf<f®1^s 

I css^r JTtari *JtsH^ sjtfirs 

'e '55 ^tf^f s ^c«f, 
s^is^lS ^slcstnj sjtfts 
csc^l 5?tsil wns *frs- 

»I¥J sf«i stcs? cs, vcsfsjtfs 

'T^lStPl’T «<is^ 'Stf ’«Jti855[C‘( ^rs 

nfttsi '«iti« »iws 

»l«rf«*ts *tW'»7 C?£1^ ^Wt^rtfs «{J^tfilC»TS 

«l fsc-is Pf^CST *\vs cs<l I 

i;^{6 mk'if ‘f^stss ^cn^fi 

T»!*I'S!’ (Prevention is better 
than cure) I CSttn^ 

ftWSWTCS 4CSt«n I ^StWt»tI 
S£*I !>S, cst?ll6 'H'sl 

•itt m «rr^tt*r «ft*RH 

w cs» ¥«rs'« c¥t^ «rmn 
¥ssts «5tst«r *tt«fi stf m I 
: ftiH fw c^, ?rsWfs itstPrn 

Sir>!f *5Jtf«Il f4« *f'«if« cwsi 


^tc«f, ^yc*rst« 41 cit£»f< 

c^csf *its ^ii I 

^jijcst’r-fsr-issitTni ?it^, ^t*it£?i cTtn 
SfS SlfipcifS 

1£stf*!»r c^f^fi sts I 4j8 
*rcsr ^£9 ^t?Fi »firs si i 

SI ^ffl£*i ^£ststf« ^rufss cites sftaFtn 
liti n(£^? S>t£f if^CltS itii iti t^si, 
^1 fivi ^it 'Sfsi I wtess 

stitciT ^?nfii¥fH«^t£i it? ijiit <srfi ^it 
111, ^PCltStR Scltfss CltSCf Tfl 

sfltl Itll ^S«l SI 1 

«rf!ieii<F iii’it'sfs <ftsiti iites 
4 ^ citcsi 11, cs^afs n^tcstisi 
ifii <t£itss, '^stics «tf«cieii iintwfs 
S'?! CltlSlT ICl I 

sfl cits ft!C*l 15^1£JW cits 
iiisr’iti i}tii 11, iti£s 4 t citini 

111 ^^(11 41^ *SKft®l Cl, 41 

stitwii aiicii ifi !»«r!ti ’fH wi 

11 1£1 Iff Ijt^Cil 

i£i nicis I ijii itintcs sfirfif 

list. Itl S£1 iwtiltl 411 
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ificf c?«?l 

to? •I’fl I <«^ »!’f*|- 
«Pt ar<rc»i %sr ?j4n csr'eii i 
f4« <«? ^-<11^18 Cf<n C»tC»5^ 
fefwfl f ?ta c^t^r c®»^ t 

5555 sf?t? f«t« ¥t?1 

(1) ^pc»i 

?«11 ?? 

C*lfC^tfa? (Angina pectoris), (2) ^??j 
??^9 Ct? ?1 (Lumen) »|#K«S 

^8?1—fW 

^ **% 

(Coronary occlusion) I ft»i 

?c«j ?? I 

*ftw 4f1fi[? ?ftiicll 
^ c?lPr»r ?c»ii <2f?tsT «Pt3i 1 

c??tc«l? (Arterial wall) c^tsr'si^cn 
^ntwicif? nf«?'^csi ^ ^cw- 
1*1 ?Ct *tP? (Metabolic disturbances 
in the wall”-»arteriosclerosis) 

'll ntf C?, 

f??li f®®? to ■fl58'2r?ti( c?s 

^ 

(Thrombus) C<fC^ 

It? ^?t® \9t® 

???tt® •ittcv nt?i ft*? cn^rn^f 
nvsRti ?i It? ?t?i Ititf^rn 

?»ii I? I ^niitw? nf??^sf8ff?® ?*r^? 

«i?t? ^u*[ fm, 

c??tw? ^^if^tii?? n^sf® 

« aF?is ^8nt?tw? 

i*rt?i? « f?ff®i ftff®? ¥t?*r 

It»l1 ?tV C5|tt«lli?»l (Cholesterol) 9ft®t? 
c?rf-^tt<f ??tto \ c®tt»5ilfii ^ciin- 
wsitft It? n\ 


c’^to? I® It? ?tti I ^^iiaii 

c®tf>Jtbt»f? ’•fiitt’Ct 

C|5 (Etiology) ?!?!? t^?ito I? 1 

fii •fft- 

?t?ic? ®t?®^ f?w ??ti? ®tt- 

ft?i *if?t?*r •iffl^ito I?, ci«f^t¥ 
c«tc»t? (Factors) 

?»11 C?t® *111? I f?i? 

®t?*l f?^® |t«H I 

3 :1 ?l«*{tt® '1^ Cltfl c?^ 

I? I ??n?^ ^ffltll 

iiul ‘*1? fir?*r®i *1^ ®ii ’^t? I 

afwtfi?® CitH C®t^l C?Pt® 

?tc® I 

(1) Mflc? 'I'lft? ?jf^t?S 

»ltW C®t 8 r 55 tot>l? Ut ’ftt® 

’a(f?f c®t«rW? ’it«r 
wi 

(2) Itf?® nfiaic?? ssi^t?—Iftl? 

<ltf?® *tf?«t*l I^IC^ H 

®tsri<l ^«t® 11 , ®tt?? ’dLftn® 

Cl? f 

( 3 ) Cl’l®*! 

olltl® ^ ^Cltl? It'd ffl 

I?, '^ttl? It?) Citll? ^tf?®) 
Cfll It? I 

(4) i'tH ^Iltl I til* 

^tti? itij ‘it citci? (W151? 
It? I ?l*rrtl? ¥W t5i(ICll l*R^I 
til afato?^ fti—Iti fti ii^t 

let I at ititf to ail5 

ICI Itll ®tll 6Mttl'« 111*^1 

^11 aifiitoti ^ n I ii-nti -« 
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«rMapfi Bi-*ttsi '« ^«intsr 

uj^s^CW WW Vf", fl 

\ 

^H¥l5 «fam c«tn 

^VB 

(High blood-pressute), l^atft^r- 
5H«: (Diabetes Mellitus), ar«! 

(Uric acid) '■itf^^T 

(Uricoemia) I 

*itwtF^1 ^^1 I c>r^w 

csK «rf«Ht<J ^«i ^1, c*Ti:??5 

j?ic« ntaw 

»T*lf?[¥ ▼»! I «r«Tt«r 

«rnt«fst i 

’fHfsitfff «fwtf^*T C4t\? =n 

wto 

%%vn «t»r '»apc*fat« fjcatn? 5(11 

«t^1?l C^ »l?»l Clt’t 

c»rl 5Ft«‘r®f^ "rf|« ■^^gt5r 

<t¥c«i cfltm 

citn «rf^cat«f i?c«i cat^ ^tf^- 

^tcai ^ c<lc^^ 'sta «tf^tatc<(f *s^s^^ 
fw I ^®att =(a*i c<fc^ 

cat*t «if%catf ^ic® 

«rRK3lf«f 

(1) fififii® fac»i? =fca ^tt?a 

c^ aM(®f*rc?n b\^hu 

^^» ttcw? c^fsr ^1 f^i 

®Ttat*r atf) «rcatw5r i »r¥N*»niiti 
artful astr® ^Itl1*l (Free hand 
exercise), ««¥lltC5r ttffCl 

c^’ttnsT «r?rs f^afa® 


I '•(tf carcaK 

f4| tt^l «"|^ I 

(2) nCttaa 'eafsf 

c«c*r aa>r '« ^??nrc« c^ «wi5n 

'«sr^ 3fir*i® atafata csfet aFit I 
f^<ffa® €^caa c5ca 10 >l®t^cna c^^ ^1?C^ 
c?«al aa I <ei8 atc^ra ®tai ^a3i*l vai 
5!«a I 

(3) ^tcwa fastca ^[6 f^faa W 
ataj® ®ca--<rtt®a *ifa5itl « 

1 *fa)ca mw ^ff ^1, 
c^^vs *tra5{t*t c’aa 

*ita51 it%a 5(1 ala I -i^atwt^a 

’(ata^i ara^® •(!«. c^mw 

ast®, «Ft^ «f^r® <rtc®a nfaati 

at<ri «f?at9fi( ( 

cafasft^i ^ti«a faaw fat-la 

fataaata aai ’^tcf I (STjaci aa4*lt® ca 
c»Ftwtb»i5ft^a *i»(t< *(f^ ^?ati (Deposit) 
a® ’(fn*® a®. c^rfS at^ ^tas® ?a car?- 
®ft^a <fi« c«fc^ I ^t*(ai 5-®tca c^^ait^l 
«fta( 3Tat»Tfa at® f?*itca am^ 
^®faa >(tftaiafta) ftatca t <aa acaj ta- 
«fi(t® ®itgtatfe® *FJtf5 ®IJtf5r5 (Saturated 
fatty acid) ®rR® aftatca '■tttf. CJr«fi( 

aKaaj fataa fai-ia cftd a#41u 
5rtaa ^ifaf nraatca 'atfcat^® vitfe ®irtfa® 
cac»5 at®* c®tt«(ilat»(a *a{fa¥i ^ata *Titaat j 
ca»raf»( c®?aft^a att®‘•ifi! ajta^tgtai^® 

▼ItfS ^Jtf5|t®l (Poly unsaturated 
fatty acid) nfa^ta cnatfai at^ai 

f5(atn? I faiH? 5(f, rtiatv 
<rt® c<f^ It®* cftr^tfeat^a it® 

ent®® *ftiai ca®a trt® wtl 
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[ 25-f 5n nwi 




^f^¥, ?*f. f^, *lK*f, 

•1^9, f®WI f^»r, cwJ 

f ^lI®f91311. ^f^'5 

9t<n:« 5C91 9I93I ^1 ^tart9 

9T^ft9 3f91 fH, C*T«fill» «H:*fr 

’fitlU ^rjtPrrsfl 9t9 f^i:si c?^!} ijwi: 


wtlS'BTTtfn® 



64 2 

X 

9^9t9 C9S9— 

5‘5 

18-1 

f«9 ., — 

13-00 

31-7 

9tf«r¥9 „ — 

90*00 

2*5 

99'nf® (ftnvfl 

25-3 

1.9 

9t9t9 C^9— 

19*00 

21-0 

99tr99 C^9— 

10-15 

55-0 


?FThr «rr9twsr c^?! i 
<lff*l ¥9C*1 C^t!? 

i c9^=T—hrfH^ >fl39fe wrs f®3i <rt«fi 
5r9 I ^ft^fta*! r5|9*l 99^tfS 

<«w«r '■w *rf9*rtci <<19^ 9tc9 ^t?t9 

Ilf^ «r-hs I 97819 9t^f« nfilfitTr 

»91 9tf^7r I 

(4) ^ifnt9 «???rt*tt3r—9^157(99 

I *lfa9tM ^?9t*tf9 9»f«3F9 
91 ^^C8t^9 9t^1 ffl 97t»lf^ 

^<.*19 f9t9 »Jlt99i ^ftl 

nfiftTI ¥itl ^JTW^ I 

^t*ttr97r 99S ^9*tt9« 94F9 I 

9t«fl 91 *ltW I 

(5) 9t9f5|¥ irwiT '« St.^4i~-5rt5n 

91^199 ^999tn9 


C9tV WI '4<1- 

9t^c«r9 nr’)' «9{5 f9rH9«tr9 <fr9t«)7i 

cft9 c9ftn cnnti 9i 8ft9C9 

fenfl 9t9Prv Btn nif i 

ui®tr9 #9tn'® n9^f»iifn ^999tn9 ^ii9t9 
‘fTP'l 999^ h9f»1J 9fe9t9 ntl?t97 ^19 I W 
3ft9r*f^ ^15 <119^ «fnf^n^i orm «9l 

C9tcn9 «rt^^f9 C99I 9t9l ««9t^ t^l9 
^ 989!Cf9 9r99 «f9nt*i7 '« nr9rtc9f 
*ir9t«t9 9?ft)l 9t99t9 9^91 *716^ 1^«91 

^fB95l JBtf9f nffl«IC99 n9 C999 
f9art9 99¥t9 ?i, c'S’lfn 9t9r*rf nfiaTW) 
n9 9t=irn¥ f9aft9 4r9t8F9 I ^f9;ff1 9t9f99f 
f9srtr99 «ii9^i8 ^nt9i ^9f9f «rt9 
f9.?i ntnr«F91 ^t^t?i neitc9 49^ 

9«9 ^9'9tcn9 99) |f5 ^nr«tn ^91 1 

|fe9 f?9 ni^9f9^'Stt9 97999 f9t9t«r9 
?P9l I 999 nt9tf9¥ f9art9 

9^ f 91 99 I r9f9 C9 9ftaf 9Ft99 f^f9 C9^ 
^•5F ^t'fi m ^tc8f 97t'yi nt9fr9'« 9t9^¥ 
f9*rt9 991 

fn®79^19 JftCSfS 9^ft^ 9tltt99 

«t9 099^ ^999fi9tC^ ‘9f^l 9f9F <99^ 
9t9rt^tr9 C99t9 C5^ 3991 I 99999 

91 ^9t9'9f f^*J«t9 «farfC?«9l 
99 1 9»r5CW ff? 999 91 

^nt99f9 C9«91 ▼9«r9t nr97t9 t 

c9t^ 9f9i—^C9trn9 cnr9f 

9T9It9f^ cnc« 919 91)9 ntV»tC9 9)^9- 

9m. 9tr9r irrr9r nt« nftr9rn f?9 9m 

¥91^ ^C9 f <99 9rf nrif9« ^m9 

¥C9, c9ffwt«^9 ntm ^^nt^ ¥ 

^9tnt9 9^9 <99^ 99^9 9^9 feC99 « 

^^¥4i cnT¥ ?r9 9r9 ntfi ?f^if 99t9 

99t9¥l ■ 





<«v2r<Ft9 «t*fl- 

?ni:^ i sft'lt'r^. 
«{f^^t'«l C^Cf K’l'l 

»it<(fi*f^: '»tcn ^1 ^«?¥t?i- 

<rt*»t^ ’fit ^ifir, 

>)? '®ti ft«*i •rft*it‘i 

^trn'® •re? jh i 

1967 »rtwt 27c*i f®rn^ cs'lfasts 
C5f*rc«Ft*rv^c? «TTtc*rtc*ii *i5t’*ft"trrc!T 
«rn ^t?i ^<rsr ^tc'® %»!*» Jii[t^tn5t?t 

‘<1^^ I 

^a'zn f®sT ^ 

ftwfir '« *i?tft-f cfVf 

*ntW5ti*tm ^3^5^ 

ffi 'stm « cslts wc*[^ 

sitc*i ««¥|5 fesrf?® ff I 1967 
>itt*i3 cm ^tr»ni <r«rH fn^ c^*rtn itcwi® 
sr^t^N c¥car ^ 

]f^n •t*Vi-f^?t^i *rf5fii5Tt3 ^«n 

C^tJTTI ^at Vi ( 

*i^t¥t-r f^af*N f^c*fa c^liS 

f^a^a fVfii*f aainta ufl^ «r»rnr awjf ca, 
^-a¥cai cjpratl® f^ca aailB ^®fa fai 
fiacf I cfta aaw ^tnat^n %f%n ^rtf 

»icw »aa ^Hcata¥ ’vaii car? ata i 
a^atia ?ta ca% i <rgfl 

*tfl3tc«i ai^ata car^cnw 

aariJ W nt«fi cary ntcai 


af^*l ^ittatnt^afta Ft»\'^wa c«Rtt3»i 

aata caca’^m 

cat'^t^a ^Ftaatata 
'qfirfacata® ^ntTfa t?fa ait«f i ata¬ 
xia ^ai ^C5R ‘ca^ta^ m 3203 6’ i 
fa; aanta «facar '«{ta'« acaa ca, 
vita ’Ttfac^ ia^lSa 
sitcni ®tcaa ^•la ^ 

eSTfattewa «rt»Tn ^tvia 

ai I '®ti|t?l cat^a ^r^fsias'® af f%^aj5 

aja? 5 ta ^at cai® ntca i aiai 

«rfta faata, faatcaa ¥taai, ^H^ta 
^taatai, c«f1»'^fiia5tf^® f^atta 'Bjt^a 
^iMata wta^i ca^ I 

C¥at, c*r^ «J^r® atat ait^tca^ > aarfe 
*rtsai ata i <iiaa fr, 2200 ^tcaa^rl^ 

'st’f 4a\ aita?jt«ati "T^fai 100 
«if%cara <rtan:?i« esFrat^tsa aitva*t ca c®ta 
^faa vaa cw a^ ▼aia i 
atatat®: '«afa?t«atf atcv-t^fal 20 
'«if%cara 1 ^ ^rtaamti Sno ^aff, 
ata?i 850 fs^f, 900 fsH m\ 

aita^ta 100 !®lt ^Ftcaaat^ci? ait aa i 

irf%c3f3( 

a%caa catcifa «rff^ faincla wrar 
®taptraai aapTf faa caca'^ «twh •mf® 
4Cftn wif oia 5Tta «rjt%ai- 

JTtfV I fa*ral®a^ aar cat^a 

anttatfe® aa^?® tsicw^-ra area ^ffw 
c?«ai aai ^18 aa^ acaj affca 
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wtn 'e IWaR 1251 5*1 


I «t«*T ?f%f ’I'ctitr® 

J5f{5 -^1 « Pf-i*f ftai 

ffi ^tTfiicftarrf^ ‘«f«tn 
fi 5«i I <Tfli §c’3if*?t9 «tcn 

c'ltcnjr, ftc?i n:^ 'wiitflfcftjrtf’r 

fifc^tc^fl wn 
fH I 

*if^ *f^f« 

I cntf^ci^ atPiirt ffefV«.»n-f^wfPT? 
^s»ftr« f^<rci9 c*r ’!t?ri 

«rtci, 

r^fnis ^tfl «?:^i-lli «iil 

*it^c*iT 5t^sr 

^tff® «fW’P vai *rt'?i -ill 
^B5C=Tn>i'^« •^*5rw?r 

*(%C'W CPt^N I WZ9\ *i%C*FJ 

'«d I f«5C3 

^tcf ff=ri, ?i'va*i ijcarf f^sri 
C^fJTW c*rf?i 4 ^ f&ai c«ft? 

sti'tcssi m wNt^snttajf i ’aff 


'4’T^ ^fr^r 

^tssfrasi *ftcw5f | irtai4 ntftc’ii 
c^i^zvi cf<ri cncf c^, c^tn 

^•tf^ft*i '^U 
4 ^ ^C3i?r C4f4twtif 

4 ? I <4| ^31 filklt*?raF^lt»l. f4^C«WfV- 

I 

c«m «, c«F4cv «tCT?- 

<rtf^ ^tfi 

44^ '81TI’?C4^^C*!* cfcai* 4 ^ w 
^1 4[t4, fV« '®ta «fc® ut^ 44f|5 ^t^l 

m*r4 c*if^*n 3i*{^t4« 

I 

41^1-12 c’rf^Tst^a C3S%« 

I 4Cf1-12 ^flS <*et^ 

’(SI 'ew? 10 f<Fr»itstTt*( I 

^C4i cat^c¥ ?t*i*{t®tc*j 

^n^ ?ftS5 nt^tCafT C*! ’T"HC^ 

vsm^tr^ nts:<4i «t«t?i 

«(C6^ «t^s cst’t-^'Tcf^ *s? 
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■flTf^icil 'Sfttc^l'i, ’fiTf^f’f® ) c«f»n 5itc^ I 




^ <c?irt?r 'sJtfsi1 c?^ ^9 9tc?9 f«, ’arst^, 

^wtarr2Wt«^ ^«fi ‘^m9\ m C9C« 591 irnt&ntn 

?'»n5^ ^ t£i?F f9ff3( *(9c*r^ «rt% 1 f^f?l C3£r%f^ 

f^SItift^i C^C9 1 

^91 wtf%, 9?t9f9wt^9l OT?^ "6 ’aJCSji^sf ^ ^tC^J 

m I «ff%9l «Jt9t9 ^t5l& Cair%C^ t^'5^—(1) ^% (2) ^^59, 

(3) (4) U19? (5) ^sr’Ttll I w»ft^ «rt%c?9 «t9t5? 

^c«l1—c?^«9 C«Tt9 f?C9 I ^C99 'STtCf, 9t9 »!t9ti:9T 

’9Nr9 fsto ’<r9 I «*rt%9l <2199 ^t9 <j 99* <19 9tB5t ’JtCS? 

9K®?9i*rt9 9FC9 ^ ^91 ^t9t®1 ^»*1Tlt9l »IC9t9lC“ttR^ «ft%, s<|!:?9 

C9!:99 f^f9CiC9 m «lt9 9tt¥ I 

^ 5ltC*l9 C^ C^99I9t!9 ^®’trtftC*f9 

^ S»9, «tt^C?9 hm^J'e I 

afr9f^t%9l «ilC9F agwvftlt C«r%9 9FC9C9iJ I 

*fftt^<ttC99 ?rc99 C^tC^9 m\ !fTt%l 9CfT tilCf9 15l>!5^ 9911 99 \ 
m9f9Ht%l tilCf9 C9 hwtf^f ^1^ f?C9!:99, ^1 9C®11 ^f9C9tf9ftn (Orni- 
thoryncus)—9t9 9C»Tl, cat%^ ttC99 f®99 «tt% I 

^C§^1 99Tt9*r'« ^t9 ’^9(^3 ^t99tf^9l C9599I5lt« , 

a|t9^C^ C991 9t« I '8ltff«C95 ^11 t? *ntl^*rt9'«t9 C?^ 

•TTl I »ll!:99 C?9 Mt? 9t9t^ 9i:«9 Cl# Cl# C»ltj9 I ti|C99 lt9# ^1 'Q 
^1# 5»t#5?l^ C«18F «Tttl I f9999t^ «rt^Cf9 ^ ^tCl^ «(t9tC®Tl 

^t¥l 5?^ 'SrtCl I 9C99 >»t9tC9| 'vll9l 999tcn9 ^ZW 9ft9 ^C9 
a9#C95 *ltC9 «tr9t9?9C9lC9 ^tl9^t9 9fCir '5(t3F9H« ^C95 <1tC9 I *rit#nt*! 

9r»T19 I »fT«t9 ^#9t9^%t9 «fC® »9C?9 »rrsiC^9 <1tC99 S(C<r9 99J9^ 
^t¥9l#r *itC99 ST® IW flC9 Cll^t I 1# *ltt99 »rtltC9T 

ilfl 3P^5tf%Cl! >rt®t9 1#C95 *ttC9 I 

nwnKTt «tf%r?9 »rs iHiZn ^ cs^i, ^ti ifc^r «itci <it^ »il it9®i 
#C9 Itfl l«?i »r9F cl5# I m $1 91 9?l9 Itcil 9F^9tl» (## 
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Jl's'St? I ^V8 f%l m f^C»! ^^ I 

<t*mr ^ 'sitcf I '<tt^t5 <b?i:^ <*!»!?:« 

wfei I 

ilOT >RC^9 ^ Rc»1^ ^m\ C^, «iwl '6 

I «rTThi f^sr c«i «it65i c^t?it?r, ^t?fi ^ 5ttc5=s 

C’«n:5 I ^-?fitf&nt’T »Tt*it?i!t«i «i:T<f m ’ti 

»it?i I wugr ^C5t ^1 m i 

c^ ^1551 c^tf, ^u cm ^ c»it^ «i{tc^ =^i, C5t^« ^’>if 
c<5ti? I c^tcSff »iTJ?tc*ii %n ^ 

^W ’ItC^I?! i^-«{tc?[ 2[-^^ C^fs I ^1 m 

^ I 

5i'$ I f^5t cAi^ 

CT ^551 c^ti, ^1 ^n 3gt-?frtl&^»T ^ 

I ^\ ‘*f'^-»(Ji< m '61^, 'e?ri ^ I 'At 

^f%?i mw «tj?itef% cm ‘»fti:’¥ cw^ cm \ 

?l)‘?f}tl&ntf»l^ ’®!? ^1 TOiK:#MC®! ^n 

TO ^mi'^ ^lU-'atf^I 

cit& cwt^ f^c^r ^^-^stfi??! 

ipffWTOi 

« ^t>!^tf^l1 It?!' C^t^ C*fC*H >4^ '«lf ® 

c?^ TO 5»11 m m cm fm cm 51 5?i I 

m'$, ^5^TOf TOirt'e^t^ I tMA 

'At l?l^5|TOWt^t 'A^S ’®19 C^t^t« 'Am «ltc? f% HI, CH f«iTO 

^it*r^ 'HSHTO TOitr5ii ?t5^ I 


31»WHTO| Htnl 



uac^ UK¥ ^ s?«i:i m f®R n^tc^ ^f«*f« 

JTtWl ^5*5 Wff I Cftfe-^® CT' ^1 

^nvs -rl I C5l c^rf^ '«j^1 15-c¥ 13 ffc?f 

^ f^TO I ^t<(t^^®tc^ ^1 

««rw c^® ^®»rtJT \ 

15 
13 
45 
15 X 
195 

C'H'«(tWl *itc^ I 

I C'Sl ^<*(11 

srfsi «t^?f cfc»iw»it?f ^ *ft?t ^c*f« 

c«fc^ ’tHirl cw i f^ 5Rr wr 

^ «lt«, 5^15^1 f«f!lSf«f^ ^tC65 I 

CT # »i*^n 15 « 13, '4 #f 

K»rl ^tapw 5 >6 31 «it« »rs’«fii #9 i • 

'«^tcw ^t®i «tw I 

15-iflit ’icsp 13-tiiir, 13'ii^J ^ 15-tiHi c^M i C^W— 

15+3«18 W11 13+5«18l ^n 18-c^ 10 Tm ^1 ^WS ^ 

180-^il« »icar tilW? W*T (5x3-15) CTN 

15 « 13-4® fJ'W’n 195-4® mm ®® I 4^ f^^c® 18 X19, 10 x 19, 11X18 

«r^f«® ®K®»i c®® ®tj® I 4^ «r®® f®®® ®*rt ®t®f» <*w® 

®inm 4^ ®mic®c®,4® <ij® «?t®« r®®® '®tt®i f^®i:®«(tn®t®®t<-f^ 

4 ^ c®, 4 ^ %®.f®c® ®®®i*i ^®i®t®®li c®®® ®®i nf®, 45x48=»®^®i? 
" « 

«f®® ^ %® ®>*« ^®j*^ ®l®tw C®?®t?® » «t®C4 f% 4®® ^® 



302 iim Awm [ 25-1 

c 5 rrd?« »ii I fircif c^^^rsitai 10 ^ zo-aj w c^ c^ti?« 

c*i '«•! I 

«i,'«|;» 45 'e 48-«il^ fsifw^ WCT? ^ l *ik 

cR's^i ‘ill %i:sRi f^*T 

<1t'Q5l 1 ‘ii'<tttsi #?r 5 ^8 8 I 4 1 

45-<ilI »rc:3r 8, 48'i)?r mw 5-a>luc^tn^ 53 (45 + 8=53, 

48+5=53)1 ifil *r*t^ 4 %5 «*! *rt?t5 

53x4=212 1 till 212-C^ 10 to ^*1 2120 1 »!C9P ^ 

«ilW?( trt’'F®T 5x8=40 c*lt^ to—2120 + 40 = 2160—45 « 48-^511 

^15 I 

i£i-^U '«s‘i f^rB5 I. c«fft, c^s^f^ircsi ? nv^j\ 0 ??cwri— 
91X 98 I I 

%c*i 5^1 «ii^ f«[5csr m 

?ltw I 5lt5( C?'e^1 I uqI to c^fei to^ 

«ft5ii wtu, c*i&i ^c®ii tosifl 5ic<(i (?{t w»it 

ifm I c^t5f^l ^R<f1 9r^ m i c?<fl 

^t!r 9-um ^c?r («ii^tw c^^ 91 « 98), ^fz^ ^v^ 

to ^fkn\ I 

C*f^ ^t:B§ 100 WC^Ol « 98"til?r »ICsr ’?‘^taFC5( 9 « 2 
I 4l 9 «ltiT 2 ’®‘l ^*r?P*T ttftg 18 I 18-:^ (XV9 91 

«lt?l 98-ii? I 91 9 ^ 100 

^ 98-<iHr tot^t^ 2 M®til—91-2=89 I 98 

2-«£i? 100 « Ol-til^l 9 Rent-?! f^WtWr 89 I 'ill 

89‘!ilfl 100 ««l ?F?r I 89x100=89001 ^ 

'«*tW 18 C^n « 8918 'm, C»lltl 91 '6 98-til?r I 

’Eliw ««f ^?rr® c*?-*! c^, s?ll?r src<ii ‘ii^li 9-ii?i ^vn n<i< 

93, «rt« OTi 5-iifl «r^ 53, «tCT ‘I tol^ tow 

(T^s^l&l ^\ \ ^Z^ ^•5?»l JTt**f5 Wt’tOf—C^«f =n ? Cf^—«tw, 
« ^?r fws^ Rcu c^ ^«t«fiT ^C9fi, c»r«f*T?r 
^1 c«r, <*n:®n5to if«f^ to «Tttf i 1-1 (15'«13), 
totw 4-4 (45 « 48) 'S 9~9 (91 ^ 98) i to.'il^tW 93 'B SS-C® 
f% sjl ’rmw f*i»! ^rcf ? to^tcf «ili«, c>r oti 'iiTOy? (3-3)J 
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f 1 w C^% 1419 ««!n*»T fSllJCJl I5W I 

9-:^ 5 to «*l ’fW C«I ?C^ (9x5«45), «tC¥ 

100 ffc?( ««l 4500 I 9 «rrn 5 14 

fw cfr<w»r I lilt i4<ii^ w c^ c^t^i iflf^ (3) to «5 

w»T (?r wn m (14x3=42), 10 to m ^?ic»r »i<’«iii 

*ft?f?r 420 I tfliraf tut 420*ii?i 4500 C5it9t ^t9ti[ 4920 i 

fjt ^55?®! (3X3=9) C^H 4929 

<1^ »fwi I 

'U^t f^scsi 35 « 75*ta^ c^nj ^?ii i 

inti ^gj toe I 'iit to i lut 

tosR <ifflto c>i^rt lUf^t 5i int '5[<t«. 5f«R 

to ^n^ti 5(11 f^c« m\ i 

tii^;? isrc^t^ c«f^i 1 

(£f<fc«r VH¥ wtl (lU^tW 3x7=21) vs\V^ 

100 f?c?r ^«i I ^®f^p*T tt?t?f 21001 lii^rf? ?>*f# 

(3e7) c^ft spw, ^tCtfR (3 + 7 = 10) 2 to 

10+2=5) lilt 5-:^ 100 %?r ^«l w.®T '««rR‘9i 100x5=5001 

mt 500 to to^«J 2100 cm (2100 + 500 = 2600) to new 

S^t fl'r*F»l 5x5=25 C*lt^ to >RifItl^ ^fto 2625 I liittt 

tC811 35 '6 75-4R I 

ii^ f^5W?i CTegi m I «f?, c«f«?ri 35-c^ 

65 to '^*1 I «r^cs[ ^t ?»rc¥R 3 6 'qi wzn to«F 

^tto 100 ««i tt?t5 18001 mu 

TO 2 to to ^51—3 + 6=9, 9 + 2=4^ mm to CTO 
to I in^ int (Mn «c<t f^cir ^t«r ^c« i 

4'C^ 100 to tto 400 «ilt 400 «ttf "eito 1800 

cm n 22001 ^t 25 ffc9 n\ 75 entn 

m I toC'J '^^»r’’«fJl t?r 2275 i «ilt 75 cm WTO tc^ 2 

to m WTO wm cmn wi \ wc^ ww m toto'mt to*? 25 
wirew wc’i» 

c*(tM TOiw ffci w*i 
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urn %ltll [ 25>1 5i? 


m I w *£(w «itcf, fra nA ^rair ’%*i 

’ViJi C^'a» ntc? I <41^ ^ f^ra 2 ^ 

2 ffC?r wtfl ^1 I 13 « 14-i|?I MW 

c*?'e?i ?fr»i11 

'Sf^trsT 13 «itii 14-14? c? C5ft? «4'?^ti:^ 2 %« ♦r? w ra era 
?e?, 5^1 1 ?? I 'sft? 2 fra M ^t? c^c* 

ra I ra ?f? ^tra? ?tc?p, C’f?^ ?c?» 

i3-c?p 2 to ?«n ?t»T, 14-c^ 2 to m ra c^ 

n^ I wtw^f^ <t? <1? to?t«— 


13 


14 

6 

(6J-OI? <^f??c^ 

28 

3 


56 

1 

(li-oi? ) 

112 


^1-to CT ?,Ws’*(if^f^ («4?tt? c^^^ 6), c»f?sf3f era era 
eie? fra ra *4?^ ?t? ra 

rajrfei »rf?e9 ?t<j i t4?te? 6-i4? ra 28 

c?fe^ ?t«, ^ ?t4fe? e^w— 


13 

3 

1 


14 

56 

112 


*4^? ®tsrf?c^ ?’v’«(it«f9T e?t^ ?f?e»i 13 « 14-<4? mw ♦ttMl ?tt? i 
«rw?f ??? cs\ ra11 »4^t? e? f«ff??^ «?tra, ^ «it?re irit? i 

to e*t? f5(i?i «4? <1? f??*?? ra? ?f? 695<^ 

327 f?e? M ?^?e^ ?c«T, ^t?c9r »rt?t?i«te< 695<¥ raw 7 to. ra 2 

« 3 f?e? ?s*i ra '4?t^i to e??i cm w»i e?f?c5 

?t? I to '4^ f??iejr »rra ^4^ ^cn Mw e?? wi 

?tw I c??i ?t^ 695 X 327-«4? ’©iw <4^ ^ra f% I’?? 'Pte? «rrc»r i 

rae? s-e^ 7 ffc? M ^ I i^t^tc»ri 351 (4? 5 l^ira irfc« 

?ra 31 05? ^*fc? c**(e?? c^? ^ to 

e^*rrfpt«tt? Mra ^te?? e?ton c?? ra 9x7+5x2* 

63 + 10*731 01% 73-01? ra ?ra? 3 c?t^ to ?? 76 I oi?!f M 

6 wte^T ?te?r to 7 i 
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C^. i«>723 

^'^titcv %5i ifi'^iTi ffif ^ 

ffw c?t<WF»r «1 WK\ I 7X6+2x9+3x5*751 »S« ^CW ?tt5W 
7 CTfl fl 82 I 82-utili 2 ’?>rtc*! ^tC¥ 8 » 

TO »!W1 fro ^*1 TO; **fTO 
^*tCf '6 ^ fl-fTC^?r TO ^ TO I ^ ^TOf 

6x2TO9x3lSiri Jr sjl&l 39-«fiir 8 c^<t «|fiipi 1 

^ 47 r 47-tii« 7 TO irtc^ 4 ^tTO i 

»r(4ji ^fro f?i5 6 « 3 «5 to 
4 CTO TO t «tC^ ini 22 I tiwtfl C’tt^t^l f^TO *imn Wc^— 

695 

327 

227, 265 

%3r 5^5 cif'611 FC®! t C<l^ST— 

238,756 
12,321 

^ t 

•WT ItTO ISC’? cn, 3Ttf^« ^l-f?C^ j ^tc^ 

•(« ^fnc^ f?c*? <rtTO !— 

238,756 
012, 321 


'«•( TO— 

(1x6)= 6 

(5x1) I- (6X2)* 17 

(7x1) + (5x2)+(6x3)* 35 

(8x1) 1-(6 x2) + (7x2)+(5x3)- 49 

(3X1) + (6X1) + (8X2H(5X2) + (7X3)= 56 

(2x1)+(6x0) + (3x2) + (5x1) + (8x3)+(7x2)* 51 

(2X2) + (5X0) + (3X3)+(7XX)+(8X2)« 36 

(2x3) + (7xO)+(8X1 +(3x2)- 20 


(2X2)+(8X0)+(3X3)* 7 

(21X) + (3X0)* 2 

(2X0)* 0 

02941712676 


7 



306 • C25Hftf 5ir'»|5.^ 

^ (?\V9 to to «tC« 

cim\ 1 c^'^r, ««a! «t*r»iw «r«Tt»f 

’ff? ^vn » 


^itfsnF’RP 

sTi—nt^ ^1 ^ ^ toi ^c»ni 

H\5 <t5P^ «ltft% CTf'QUl C?^t5I C*^9[^\ i 

ffoisr ^ s?«( sfc® ^1 c'sc^ff ^ 

«if%sw'e I 

sp?^5[ c®c«rfew5?—’5it>T, ’»f’f, c^t^t, 

»n^ '®ti?iJ c?5t®roc? totii »tt*ircsf ^*ni 

«r^tir »r?<at^ \ wc^ ^tfar^ 

tom«i ^1 ^c«Rr ^51 c^=? 

^wT <^?t< ^itw 3^1 ? ^far 

^^to ’tcwi oi^'s ^i'ssff^ 'tt?t mwjir c^*n 

?rc?i toar «rtwt^s»i ^ i 

^nr’v ’^f^, f^f^n *Ht5(F»ifv 

toir «fi&»T ^Wf Mit«isi i?t«f 

w I ’fv* c^c¥ m9 3pf^f»iJT srjt 

i^t*w c?«9i iswtaEi mvb 

c?5t^T«W'e «i&fi »i^ I w«5 «lir Wf*!?? 

<if?»rr^l#9i «r^ ani[t«j^fi«i tot«i5i to to ’SfISisi 

mi>ii TOtiRi afiBfto to 9an c*it*R crow^i, 

^f«d tor«3? I 

• - ^tfiv it9Fi 5nt?tCT? «itoii ffW of^tf '■rtw 

to« cnf>f»i f¥i*r«tc’» ito ^1 to, ^ 
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<3wi972] '<rtfiwn» 

’it^«t»r^ ^?t<i ^tiT^ 

<tf^w m*\ ^ f^f«n ♦tft^f I ^ 

87 ^t’T «f»T, 3*3 C«ftl^, 3'6 ^t’t CT5«»t% 4*8 '8l’r »I11^^W, 07 

*1^*1 06 '®t’t f^f«U R, f^, f® ^t 

»£!<(•( «if? c#t*T®tw »i5fv *ifiRt£*i 

^ffl, ®t5i:»il i[c*w »f5*t *^1^’ 

i?*( cnc® *rfffl I «ifti:jp^—’*(®> c^, «r^ 

^srw c«fc^ «(c«tt^9 '®1^ 'SR®r8C?f 

?<( ’?l^ ^r!i, ®t?C»! C^l^% ftfl ^^tcn 

s?«f cfi? 511 ? «i<ni fft^ f^fsj C5ll 

^faR ^ntnaf »i^ifrR^ ^<( «t^® ’I’f’i ^=1» ■ 

f®f^ *rtw 5fHW5t I 'St a ^tfi?^ ^c® 

«f^5i 15 «tjt^!i Jin ’fcuffC’R, ’'11 

?iT5 c«R CT, m w si®t m, nm ‘iia’m ®l« 

^tr«i gjwfl ^9f«>it*i5i ^c«5i I 

^iRtC!? St? ’itfta' ^a*?! c*i sr5®»ff^ '*1'^® ®t?r 'ii^- 

<1tc^ tiiar C^1-’«1t® ( ^*T, c<ft*l, *rN5ff% ’vfiiw 

^C•^t 200 ^f»T*l 5*1 

^tta[ 1 ^?p'« 55 ^a5t5 'if *11951*1 51® C5i:9 •sll^ 'if *ifa5l*i 55 I 

f»fW 5tC5 m «H55n9 91 59 f 

5‘t5fil5 If^ vm f9f^ C51-5t® Cf ^91 ¥99t9 WtW 0?® 

9lt9^5%5 ( t5^t^ 3,000 9l9 ) 9t9tWl # mZ\ I Cliff Cliff JfH- 
^ aw*nr 5i1f5f5^® IC9 Wv%9 *15^®!:® 9il|9s mnn mir 

'9W *trf, ci5tCT C5i-5n«9 ^r«i c«rc® firtwlMwi^i •tft^ 

«t§Pft9 1^® ¥91 191 '9919 CSll9tl¥»l95? ¥9'®9*! 5t®%¥9 5Clf 
f9fW Ctrl ® !I91 C951W1 59 » »H¥ af9T«(*T '9W 9tftf ^Htf 

«(twtf^ Id ^*11®* '«¥ «l¥t9¥l»T *lflt<.*#l® 19 •, ¥l^§«r-l9 5tC5 
tdf ¥tc®9 lllt^t 5»rt9pir¥ ¥l5tlt9 9lltC9J ®l¥l^C¥ 5f^ (Stable) ¥91 |i I 
llold 9#¥ 919519 *lfe9ri95-fa|9t9 *19 ¥*19 ^#95>¥¥ %f Clflw’ 

KtW fllR Ww 59 L . 
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(25i Sir mill 

®tir c«tw 200 

flHTt»!5r ijir I 9ivir«t«’R« cvm «r*¥ti nt^* 

«rt9tw5r c^ i ^*11 

dPhti^Tjv m\ I »itict«n'»s 65 '®t*mt3ini 30 

¥at»T %m *Tf»f ?k 

m I #5 3ft¥fi»3T ^t»!cn5i, cvtsr ^tHtnsr-tfifaBs^i ^n i?w 

5vra¥ ni3f ?it^l Ji?r i 

s^«?r «f« 10 fiifi!^Tt?r ^Jt*!f»i?tsr, 018 f^fil<aotsr 

0*01 iri^captvsrit*! f^f^af-l^u, 250 fW^5r-»«i 

20 «rt<5^ff®?F 0*?^ f«i?rf^5!-fe «itcf j ^?p?r i^w?i s[«f c^tsr 

I 5i1 9r?pir s?if 

M »!?ainrt‘m (Wcft^tajit® m ) c^ ^t£¥, 

^<r c«rt^ c»r c^t^r ^ i ijjt^&t^f 

*tfl»ltr?8 C’tlTOti:^?l «CTP CT 9T^*I ^tww ^1 ^?F« s[ir w 

*rtc?i an. ^f««f s?i( af^ar^tm 

arw ifc^sr I 

ScimMiiiQ^ 


»ft?iff%hi *tfNf| 

^tf«ti:^ c«tiitff c^aR, «i c^^?r TO «rtai «wrar c«li(lwii 

Pm »RWt®f f¥!g ’WWl H)a(^ 5I& «1M I 

«rf^ '*frt« ar^ ^wi 201 «rpji ^ «tn ^t^c*r «tc^ lo awi i 

«<r<« arw CT (3fe^ C»Mlf^ arCKI Cf1^l& aiTO jjw i 

^ c«r<it« a»t® oit^ »Rif 5 I »niai?t wj jfk si^f ♦m?, 
<3^ wt^t cwrt awd mh c*iii?t^ i*Wi ntitai * 

«rtiwl »rtKtart«: 0,1,2,3,4,5,6i 7.8 « 9, digit ^1 

mm awficilwi n%fkc% c^ GwtA wii WJ aftfv «rr:^ 

41 »l4«m OTfin) I W ^iltwl ^ 9068, 

W 4t<f1 carrel axlO^+exlO^+OxlO’^-OxXO* I TOart#«aiftif 



'I’TO^l'e cn c«Pt5f 4^t>*f 5fiH ^tV9 I 

« ^ 0 « 15 «. «rc»i f%«i*rtwr 

*tifw I ^ irf? 'sit^nii fiff^r lOll, c^i^twi i >« 2«+1 x 2 ^ 

+0x2»+ix2» I nt?i«i. f^^cnt^^r 0 w 0,1 

1* 2 3tw? 10, 3 11’4 100 I 

^tm f»!f<r 7.523, «rtsni 7XlO<’+5X10-* +2X10;*+ 3X 

10-“ I cm\ 1.101, ^ W'WW 

ik2<» + lX2'‘+0X2:* + lx2"» I 

«lfV, (digital) 

?fc^cf I ^itc^t^, mm 1 

1. (*?) c^ n’ff®:® 110110, ^1 

54 

55 

56 

(^) c^ ^K^l\ 100, ^1 

1100111 
1100101 
1100100 

2. (?pi) 111011+ 101l0l^fT 

1011000 
1001000 
1101000 

(^> Jr 111011 -101101 fwi 

1110 
1010 
10110 

3. f|^1t««*NifliC« 1011 ^ 101 

101111 
.110111 

/ UWll 


V 
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4, ( 5 ^) CT 1.1011, *'«1 CTl 

1.8765 

1.7865 

1.6875 

(^) 0.8125, ft*11 

0.1011 

0.1101 

0.1111 

5. c^i 1001001, ^1 

123 

133 

143 

( mw 316m m ) 

'« «r?rs 


ffw firw ^ fk^ 

'-jl^ ^ 559, wrtsjffi n^z 9 ^ c?f^«tff 1 ^ 

s{% Mtni grt?i ffl%ir »iiffl I »s:^ ^nitv- 

??, «’«r «ftrw f^^p® 

(Deviated) ^ (Dispersed) ??? m{ (Rainbow) \ 

^rrst«p» »ilTn ww <ftc^ 1 

im^2 si*N fifC3i c^srt i uq?F^tw ’«Tt«j«lti ^It»r •tt»i 

?iftw ?Tf%i («. «42*) ^if«f 

w («t-»40*) csa «% (l??tf«a[)t 2i|t flc3| cw^tpn 



mtmi 'sii 

W ^l%1| 9f9 ^ Cft«{ 




=*180"-42”=138* 'Q cm^ 9m ^]f^t9‘1*l = 180’-40”=140* i 

2^T9 'srr^j’^fr*! ir%c9f 9l%9 gif^^i«i=iso*+ 

51"«231* 'e C9«^ 9cf?i ^^51 5Jf^C^t*l«180*+54"=234“ i 

*15^9 ’sit^Pit-f ^ • ^9l9l «ltorf^9f 

Q c«it«i sTtCT I '5rtc»it^ wf%9 'il’f^af '8it®m?i‘i 

9'W «<t^fi{^ 9t*l<fa[ m 'il’?? ^^9t?r «tf«sJF«TW9 c^*! 
t 

(3) fe E ^ o, Oi, o„ o,.o« T^tm 

cMVtvi I EC ^9\mn »rsjmt»i 

I 

zOjEC =40* 1^9, Oi W*l^*n f^r$ 9J<f9 9ftl |jf% 
»l^ «il9t E CFlC^ «r9»I «I5^%9 9Fflw I O, 

uwsr TfCT mft'® CT. EO» c^ EC-9 vf^ 42* c^tw «*!« i ’5r»it^ 
f»lt»r 9f%9l ««f%^ ulwi O « O, 
W»I^11 (.% EO EOa c^ EC-oj? w Wtaptq 40* ^t*iVfi 

Vsf« 42* 9it*i^i C9% cTtt^r *»Jt«i mv ^vv\v wi 

EO « EO cvTsr «r«« «rtfipi:9 8ii I ^vamx t?c^ WI^ri 
< rt^c»r w E 5^ vtf^ imv^ 'fstvw «tc*rf »itfil (Stde* of 
ctiiicettttric coloured arcs) C*Nt ^ f%»Cf «illir ^ 
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*m 40* itlc« 42* »ijt»ltt«fff (Angular radiiw) iWfT nwtv 
i ^ttci f^(^^ tflsvft «K CT itc*tl 

it «1 138* C5tc^ ^ 



i: ' , C 


33»^ ft <3 

art^T »Tt»i ?!c«u HfTcm ^ 

^t^FtCsrl ?^«f CifRc^ (4^-v ffes) I vlf afaT3|r*tt«f^ CW W«1 ifift 
ci5tc<f 5(1, '«(5r vm ijftm fifk’(Ft*t 138* i cwijft 

^fk art5 (JWU 5t*f ^5(1 CT «finr (|tl1 

140* ^4c=is^ c^tc^ (K^ ^ ^^Ts»fC^ CT«^ 

I a(®t® ?:8^ ?ic41 (hrtc^ 

«iW{^n^ m*ifL I 

*i8CT »j5(«i vtn^rapB ^*tc8 cwf^tv *tNii 

m I C’ilM (Secondary Rainbow) Wn i am’V'tl C 8 % fenw 

<illf%w, Cf^f^ O*, EO 4 iffw EC-^ Iific« 51* CVM ^n« TO, TO 
ij^ti «rfwn:air tot W® c®ti^ to 

WW«lcTO54*®lc®,TOC5tC'*rc®«iltTOl^f«l’?fr’®flC® I 
0ft«! TO^lfC® TO ^n?« «itfTO TO» 51* 
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1972 3 
«t*r«^ I 



4j?^ f&ij 

f«5l '6 6tfl «rf^^nc!l9 ^9[ 

5tn ^51 »it«tt?j*i^s C5tj^ c*rtl m I 

^wta (Millar) 1 

(’?It>i = *022 If^) ^%1 

'« c^«l 5|sffllitf5W5? I 


|5T^t9l1 f%Bt& f^'sifl I »llt»?»{ C»rfTOt- 

(Lepidosauria) ^’TCar’ll? 5l^«ci (Rhynchocephalia) 

^IcWf «rfli Isl^Wi ium b«tfil¥ S^tsr C’spjm®^ (Sphenodon 

punctatus) 1 ce> 3>T3i« «ft^ i 

C^tl^ WtCf I <4^ 17 

c¥tl^ TO irtr«f iitc?ff ’SC®! «r«f^i. «t«t iiW jjw—^ cw?! c*rci5> 

^1 wlTOt^ts «fm c^tsi ctt««t ®!tc*r ^ I |9t^t?i irisfiii^ 

vil ^ 1 

9 
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•inf^inn C25-r^,iiiim<ni 


'stc’t «i«ri w 59 , w ^tcn 91 

®tri8^ «it% 9cnn^ri ^\ 1867 ntcn m^tir 

c?<{c« «rtii ntc«9 1 

^1919 ^ I *1^1 

^c?c»(?r si«(T®tc^ fn^n c^c^ cncn^ «rt9 c»rn ntffl cfNi 

5(it51 c«fcf 9 *£[m ntc=? <t«t 1 

c?f^ I c^ft59 ^555 ^ 1 «i«:?9 

cnw csrt^ « 5jt%i I c’«Fcnf®=i «i< 1 « ^cr 

C6t9tc®t9 m C’JtCn I ^ 

<(t9tc®il ^15^1 ^C9 nl^n I |9i^t9l n5j?r 9Ttc®?f 

I «iiW9 1^4»1^r<p?r cnw ^cn C9j® ^tt9 '« cn^t^i cw 
®t9 I cnt^ 51 ^ri, 91 

^1C<IT «flCW9? I ^9t^T?lt9 n1?r «ll^1& n<Sft?l fif^9 fCBf— 

^9 C^t'9, 5|W?I ^n9 ^T9Jt9lt% l>tni ) CFt^ 

95l^^5( I 

^?it^t9t?i C9»r I ^1^4 mim ns3r«i59l 'sTi^'^lc®'« 

5<1 1 <ii?ri n»f5f I c’lr^ir ?t9 ^1 9i ^ jfjnt? nl 

n9c® viir 5i11 .£?ji 5i^?j 3iv\ I ^»i3i «fi9tnn ^ <aj«- 

-nf^svs c?(1^ 9fft5r j ntc^9 «fi%, 9itc«9 '3pi^9 

Aiwn f4nt«>h nf% ns 1 n^nts 'lisl nt'® CTcntfi ^n- 

9t9 nc® ’jftn-«t’sft5T c^vi I t«9i <iin nt»!‘St5*i m nn ntncn *rfw 1 

n® '35^3^19 nw 99iir **t% ^rwn C9% 1 wtiji 

«it9 43" nt;— 91 Ma i!lt»?ncw9 «ft9 nw cwr» 

C9t9 ^ f^^fifnTtrtJS 9 t 5 it^ii CTf^ ’«tst nfcn j ntw n® nnr 

9 ^ wli^9 ncn<2fR5^f%®lnR«9irnU wntUt^^tire 

'entw ^9;}^n sjtsrc^ f^ 1 n^’Sr *tcf 9liir9^ 

iilC!? I 


gst^i 9ti>ri%'«2rt^ I air=rt 9^9 9tn^*ii, «f^ wi ntw 
w ni91 f®!, ftnl wist cnct ^i i' '^ifl 

nt9t9i®5 fsHtiJiii f^csi?! oanti 9t>tm 9itl5tt, iTc®'cniiitt '#«9 


nntcs^t nnn men nrftn 
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C^l «fWtf «IW %t 

5i11 c^ ®rr?l?i f^, C¥ife f%, m^'R??r'e ^XM 

1t5 I C?<n C^Cf C^, « <«ffc^ I 

*rr<(T c^^ vfi»{5i i ^iinr ^t«*i ^ 

’ttfiHl 5(1 I 

f®sr «tt?r 8 csfc’f 15I& «tt5 5 MOT 3K<(T I 

?tw CMC*! Mlt& ®t'®tMt®1 f?ca f®S[«t5r 5tMt fe CW9 I 

<sftf f^ MfBPl sftCM ^tc?lil|'e C^^— 

«tt5 15 SftM I MC«CI M^ra ^t9 MtCM I MCM 

%OT Msi?r sm Mr? ^ |?tt^tflt?r cmmjt 

MMU ®ItCM—’It^C'Se MtCM I |5t^?(1 «ft^ 

5«i I «rf^i 50 

^t?fi c^c5 srm^ MTcsj «it?r 100 Mn \ 

•il C^1 C«{»T #f^5|<rt=Ht?f W I Mf'elt <J5lt"l 

f^fMl I Mt'SftOT 'Q '2lt^?lt CM® 

I ^?lt^t?l1 '« ^t’ill 5C®1 ^'2}^® RMtW I 

^®l '^MC'Q |?lt5f?ltC'f?r C?M1 fMMC®t I CMMtW 
fe ®1Wil «i5|t<r I f%l ®tC<f^ m fi?!¥t»! * M'Mil ?FSIC® ^^ic® 
'4C¥5?tw W5?^%5j «ftc^ lift'? fwM I c?=t, %fw^ CMMI I 

®c^ ®tc??f t£lC¥’?tC?l CMtM Mt9 ®tCM« l5c^ flM, C?t5t 

'Mtflf'S «ttC5 I ®TC^1l C»fMl Mt?r { 

ft?i '®it?r Cant'S i ®t« «rt^T?j f^^- 

?tc^? «tt^ 20.t ItCM^ C«fMI MtS^^I I ®tl 
^f^tlltMt ?t?Ct C^ C*!MfC!? vilC^f^l 

Wl *^Ms f^C?CM Cf e?»t MC^*lt t®Itf^*( MJtMt?{ 

11?t I ??ICM C»I^1 I CM 

«ft« Uw3[m c»r^«tt® cMc?®t?ii cnc^cf 

CMCf I ^t*f1, ®f^lIC®'Q ®tfl1 C^C5 Mt^C^ 

MT^ m I 

® fm* 


• «rth|5(«l ^«tM, 



(®itafPr«ni ) 

1. (») 54 

[ 110110-0 x2® + lx2i+lx22+0x2" + lx2* + ix 2“ 
-0+2+4+0+16+32 
-54] 

('K) 1100100 

[ (<r)-;4?r w « 3fB fen c?«ii •tif» 

ioo-«« '®i wj fenfe ’fsi ntifl f 

2 f»rc« n? *t5 'stn f^9 i ‘•wcas— 



c^tsp fen»itmnii f: uooioo - ?c*ti 

fflfftltn 1 

2. (^f) 1101000 

(^) 1110 

[ *liRffec« ^ ?£»\i: 0+0-0, 0+1-1, 1 +0» l. 

1 +1-10 (2)1 f^W's n?rsf^ nisi 11 

3. 110111 

: 0x0-0, ox 1»0, lx0-0, 

1x1-11 wca 

1011 

101 

1011 

COOOx . 

1011X X 


XlOlll 













rt, 1^72 ] 


4. 1.6875 

C1.1011-lx2" + lx2“‘+0x2-»+lx2-* + lx2"* 
-1+0.5+0+0.125+0.0625 
-1.6875] 

(^) 0.1101 

[ 0.8125-0+0 5+0.25+ 0+0.0625 
-0x2'’+lx2*» + lx2-*+0x2”* + lx2-< 

- 0 . 1101 ] 

5. 133 
[lOOlCOl-73 

-Ix7*+3x7^+3x7® 

1331 73-c^ 7 

^*^5 c<ftv a««i cac’^ ntca f ] 

(*l>S '8 

5^, ^fvr^-34 '€ 

^fsiwtqtw 

2. ; qc^o f% f% ^<it?tq ? 

i 

1. ! ^tw?l «f»T facsrq*} qsi:?! C?41 C^Cf C^, qcjjj 

^»r «itc^ 1 m I 

qt^icqsc*!? ^’rr*ftq« tffta qcaj qwl «f^l*i- 

vit<4T I e ^qta 

q1?ic^w?i wc»f '»icqqf ^cq i ca^?i qm^pwi 

529 ^t?f I 51T1IC491 «l3llt?l *lf«qHe t '5W qt«C^2«lfl 
qw v£i^ q^®T ^^T*ft2=T« ^2«IT ’ft<4T CW^I ^t9 I 

^^2.1 «2»fqt*rrm: cqtf®?lt*! CIFI^tl®, qitctlfqwtq C3Pm^®, 

^tc^tc=»^, qjtcifrq^iq qlMtq't, qrji«T^!it*i 
4W w attc^ I «iJ2?a mj cqtt%3iiq 'ifaqii'i 

>wc5w wt^r c«itf59tq. 

qftcirfqijtq ««^3 cait^t^® qtu i q^coiii *?c»i 

qra I uflu Rqtcq qi#45 ■^, 

’artcutf^q C^\^£ap| 'Sit25ltf52qfl ^£®T qcq ^tiq I q^ajf ^CSa 

<i?K« «FC»i?r qw fiff«t« attcqr i 

•jftqt*! wtn«itii «r2»i ?C!i «ttr4f i 

turw CFC 






•rtrwti;^ 8»r5ar 5ciw«ijm 
^tn^ f^vt»iof^ 4rr«fef^i, 

fti-hi? ^i5Jg n'» 

24 wtipiti^ 82 *r?;wtf n<i^ 

¥cai^sr I 

5ti5Br ¥r*!¥ c^fcf 

ntl ¥tw ¥»l¥Wf »ni¥tst 

I ¥tfl*frff f¥f^ fltwitw? 

¥t¥ ¥IW I «It€tlf^S 
f¥f3[ Ft|[ifw CfC¥ frw 

¥w^n ¥rtc*irt»iw c^tn ctjh 
c«¥ ¥tn^j >r'*nc# ctfcns c»itc¥^ 
mw r«fii ci»li 

M(»ICT CWI ¥tir5f ^^i ¥ 
^tn^cfi nffl¥iiJTt« ’Stfltrnarfwrfl 
¥tf^ ffllfl %*I1 «lf¥I, 


fi^t?f, f4¥t^4 <»^f¥ «ft«’tt!l tt*tC¥T« 
fiif^i? ¥[tcf I wm 

¥»lft¥1 ¥t9^ ¥H¥T 

f®4t c¥t»i' «t*3[ fi I ff*ft*i Prt* 
f4¥t»»WI Tt’f^T fi'*f¥¥l ¥C«5f I 

f^Pr ¥iiit¥i ^rwfl^tii 

¥ «r«t¥ %\m 
«r5tfl ¥WH I 

'It? ^cw,¥f«i¥t¥t 

C<fC¥ «r¥tf*f¥ ¥ 

¥t«^i >TSJ^1\ ’s’fWB ^tn^j ¥ y^', 
^jt'a ftt 'fiy I 

f'Bf^ ^«Ptf f^Wt^T nfflic?9 ¥^«fC6^t?l 
^r¥i 'rtR i 
ttfl %fm 2if« «tft yf« i 


v^m 


i?rt¥w^ 

ftwr^ nft^ctrf ^c«ft«r n® 8^ 
*72 mtm nfii^? «^c*i 
fltf ^«i‘¥t¥' ®t: flt»i5ar 

¥W^ I <u| 5T«tf »f¥Hr®y 
¥W5f tfwfi? nfilWfl ¥T^« 

Wt*f¥ 5!WWt¥ I 


5Wtl *lft¥W »m<' 
jrrt(«t¥Wi ^ryvfCTW 

nf%W¥ nflftca# 

^1 RwfH ®^c»n >i^nt«i¥?« 

ui¥ irt¥i fwti’ii 

cstfn®tf «ri:y *tf*^c?^ 

fti»w w «ftf tt ( 



cir, 1972 3 


319 


W«r 

^tcntc^M6 W5i 

h\ '• 5M*r w fsfnr «iitc*ftt»iM6^ 
iifft? 2lcH iifSjn fftw 

^^'551 I miaM *ft« W5f 

'est^w culk^ «rh:*T=T «tuw? 

I 6fR?i 

*jR^lw c^ f*itw •T'rt'fi ^9Cf!i 

fttWSJ »IC«rJ sf’Pf; Pff tt5??t 

I ttc? 

•iwKm ^tt? 5l^*r f®^^'8 

c»r<ftcs<f •f'rK'i i ^tai tti?« '« 
>itfe >!W «rm*fl:»rl-l6 

•fftl5t»I=V ftWSf Cf^ «!Tlfi?<t^ I 
27C1 «ifir»i «»jtc*tti:*ii-J6 ^ftsis 

U^ c^^ »ijt}5*^, ffsr st^*T f®^f 
firatiCT «i^'®i*l ^risi I 
'Itfli 16^ ^flf^^•I ^tai i 

c¥a?^f iftir« nfflwi 

=«fff C«rtf Wt*?1 197C-71 aftW 

«t9t« 

c^tnr «{»rf^ ijcicii i97o >rtw 

fi»f »fsrc5t^ 

at«n « «itT?fe c’fir-itPi^ 

mvi rtN ^ t 

1969 »|tc»f ^»ll Cltwiltaptf 

« ^1 ff»r ^^1119,120 ^9 4*51, 


1970 artt»l «1 tt'pn 10, 055 HI 1805 I 1970 
a|tC»!I 3!l-r *lt^ *f4« 15‘89 CftfB C»«tW 
67*43 C»lt*r?¥ ff55\fHtW 

CT'enl HU I 

aiCftn 527 C¥t5 catcf« WtW 
393{5 HTtl»tfilll C¥8r ¥t¥ ¥?tll 

Ht¥*t 1*5 C¥tfe C»lt¥ ui’Rar >!¥ ^¥C»I HlaT ¥CS, 
HI I 

«rtr»lt5I Hf tf f^H- 

Wt9 <*¥{5 CfwVj ar^W¥ T¥ nf^¥ 
ftltl I HHjariVfrt? ntfl ¥ ¥t^lfHt¥ 0 
f4HaH-c¥ar fni¥ ( 
»rt«1 CHd 69|g ¥tfwfi01t ^13H- 
C¥« '¥trf I 

atHci 52fe HHitwtn ftitHi“C¥ar 
¥1¥ ¥«C¥ I ¥t¥T¥t¥, ¥ 

H'HrtHW f6f¥«»’11-C¥W «tH 35,000{5 TO 
HHftWttcfH ¥rar ««¥ I 

Hl4 nwntf& fH. % f¥. ¥¥ 
*l^tHtf¥¥ ¥¥ltH >rtHl CHtl fH. f*T- f». HW 
CHt^ 247 I 1949 ntt»!cntf^¥ 

HPF ¥4ti *n C¥l¥ 1970 
aftraW f¥WHH 13 76 C¥tl8 C¥t¥l¥ 1 h. f»I 
f¥. 18¥1 CH'Qlt W11 

CH 5tHl8 it¥I l|t^ C¥WHtf»|HH 

^¥¥ ¥wai atn cn¥f*j w 

¥ ¥t4Phl, HftHTWH 

¥ ^!:¥tHi CHtll, fH¥ ¥ 

T¥??, «tm, ¥ ftft¥l 

^ni?r, 
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• 1^70-71 >rr*i c^rcv C¥b?^i ^wtcl 

« c*in« itiFtr^r 

¥c»i5i fai 

I 


^citi Tmi ifSwt* 'ft® 
(fltTCi 16 fl »(< frill 17 c9if»iif 

1970-71 itw nflfiiiti 
?ncf I sn^tti ll5 <<1^ ^'si «ifif f®**!®— 

Ctrl'S 

ftiil «ti fif cfwra 

*t 

^tf^llll 196{51 




j^t'?- 

«tftl *ltfJl*f Pl«Fl, IJlffif?- 

w 'Bitc^irejfti ti^ffcw 

ffafftl iffB ’f5l^*fcafg f«jwt»i’ 
fSwri ^11 f5t«tcn wc-fs 

?91 flc«lf I «jf«{5 fsl^s <il^fg ®nifT% 

Hinsfti c«r«ii «Tat«rsf 


citfer^jB^tii 400 111? fiij ftfl 

fsISi «ffT-r ^twiitii 
feft? fill ifait? 

fw«^w iffH Hr 

f^ii I 

Mfai ifffi. 

*mm 1 ffsitsi’, ff'23, itfi mrp lif, 
lfi|lti1-6 I 


^HU »T"nt?l 

^sSw<f f^.23, m ITffP 8ft. iffii atftPti <m 

37/7c<^siisw m, ♦{imisi «rfm ^ • 
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Bangla Abhidhan Granther Parichay, (1743-1867) ( 

t!) (in Bangali), by Sri Jatindra Mohan 
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Collected Poems & Early Poems & Letters, by Sri Manmohan 
Ghose. Edited by Sra. Lotika Ghose. Royal 8 vo. pp. 320. 
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pp. 1^. 1967. Price Rs. 3.00 

Social life in Ancient India, edited by D. C. Sircar. Demy 16 mo. 
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Rwr^r « nt«p 

^rCSf ^C5C^I 

^rcRst* ^(ftf ’JW 

«rr«?i’Fl*f<®itCJr5 apsrf^r’FH 

nm fcitf I ^irnr«« vw '^tif^f- 

nt?i ^1 m f^»tsr « 

I «fr^Wt« C’fC^ 

^ar rf>[sr 's c^*fftar 

5f5 f^»t!(-»fC^*ft« ¥#l I 
»ft*lf?l¥ ’T® ^«ttWli f%»pr 


a\^U 'sitR’ffa ?51 ii«f^ 

<tc’i5i*ri c^\ w c<fc^^ i 

fciti 

C’f *f1l3| ICBM (Intcr-Continea- 
tal Ballistic missils) I ft'ifsr 

'BTtCfll C^t 

m] W W?l ^«»tWW «(tWt 
«fif<^t5, c^Jisi—c»if^f'«f^ff, c»tnt« 
«tf^«¥t? ^tr«f «if 
Tmm. I 

. ICf^ ’tcwtfl ¥»1 CWlSI C1«P! *tp5- 
vfii ’T’W’f^ra ^ *tCTO 
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wfii'« [ 23-t 6l 

c^c^f c^t^i) •tt«Tii 5irai| i 

"ftf%‘35 c^<fl C’ftl c«f, ^f^*fl 

^*1 ^f51 i^t^c^tcw^r « ijt^t ^t'^s sff^n 

fw« m »{^nt«f=T ^TmU cn Tr»i?:f «tr«?^}? 

“if^ nt«^i ’It?, f7^»!sr c?t*n '®ta ?t9i^ c*r '8it«i?i’sr?*it'8 

Cft^T “itf%«3^ ?i=??ts ’T<s? fsr I ct^t c^c?fi I "* f’i’sitt*!? ?■? ffg ^*t* 

imn i 

?tc5® I c? ^t*iil 

’•qit’ltttf? ’SltWtBT f??? t<sfigj C?i:"f? C’fC'H ’Itf'® Tit’tC’T ’I’F’I fCiff, 

f^®tr=l? ‘ ?n^tc?w «ti:?tSfi?t?'lil =?51 ?t? H\ i f?C? 'iti 

I f?t-t?'®: 'St?^ ^ri’FtC^^tw '2fr«9^r? vtC9f •It»ft«i c?t?- 

*ife? ??? c?^?»iSi1ai "(tf%*5[jr m’s ^sil ?t? i 

‘«t?^ *t??tl-fwtc5i ^aVs^t^ c»fn «Jtn 

?t? ’It? ?^i , ^n, <^!cwc«^ «fr«- 

?^t? C’*Ft'? ^t^rs(?f ^’IJt?*! “f??!? ^-gs f c*f ^11^? C’ll I *t??t3[^ 

’^^’1 ¥W C??1 ffaci^ I c? cm « rs>lt^»l f’KltCl Ac’l? uqf-fsi 

^j5 ?!]? ’Sit’itn? ^•ff^«, ^1 ?[C?i1 j}5tc?c>i? wfc?? ’S[5’n 

f^»i5r « c?t*{l «it?ttw? «??! I 

f fefs'® '®rt*ltC?? *f3*lt3^ cat’ll, '“it^jR^ 

•ic^ '®’j ^5^ y 4i|s| fij^ijg stfltisa ?f? «i’5’a) 

?t^^*fR5’F 1 «1^| K5J?I fi?^tc*f3 ^*1^1 ’®t9 ?l?CIF 

c?, ^Rftc^-tt%*?tlw^fai «tc?tst?i fitw. 

C^t??, 'itt’f? ?fl»l 5»ll? 5|11 «ltC'T (Nuclear fuel) 

?^?t? «fi[Sf| ^Sc?f2i?t*I-235 l3,ClJtfait? 

•itwfs?*!, «tf^?1, CiSJ^ g^t^i ^15? «f|? JT3??tsj ’ll ?t¥C»l ?1 

C’FWf^’^C^ ?C?Cf I f¥, f’lt’lt? C^tHl ?r?1 ?t? ^] I fflj^sr 

c’t*3 c»T c’ttSlc^; c?W? aJw’J* 's^t’it^ ’?<'# 

«rtg;Pr’iF 3i??>ij?tr? f^titsf ft? c*fe f^cin - '«?rtntcfefc*t? f?tgFSH ?i 
???tt:? i ui>i? ail fwi c*fc^ ?c»i 

?w stBt? ^i? 1 fifUJi ^tc*t? ^tcitsr? i 

?:»i1 ^t? ^t«tf?f Ikflfiit? 

I"»ts4 ««as lay fSj | i 1^-235 

mw WET« isi.ftiw ferTS-t? mis 

IK^ ‘if flf^lH I (Gesious diffusion plant) ?ic?tf t '■ttilTfi 



323 


1072 ] 


^*15 ?Cq5 1 

▼31 ▼t3—'▼tHtcfs fl^rn^s- 

'®f^ =T^t3?t3 ^'®Rr ^t5c? I c^tJcl 

w\m v«^ JT4 C^Cit 

T3«Jt3 3t«f1 'aitC'l I 

a^c*f f9BrTttflf& 5[^t3®t3 

6t*3, ▼33t?r nftfisii 3rir? i ^1 ’ts^ 

f^ifH C3tsitfl 5Sf»it^ 5!tar? ^51 
?£3| 111^1 *rt«3l cnwe 'll 

2r^%R<s^f »i‘?tC3r c^isrti ®^tntc=?1 
C?C-r »!5gT RfsiI, ^1 9C31 

CN^Rff RwfS(-5fl33*lt9 5t3C«3 

R®ff '8rR?i ▼IS ^4 udRci 'Bitff, cjf «i’S 
I ^tsf R«fit^3 

Rg '▼Rw^l «itti 

(▼R 3^ T[3 R^fct '▼RtCfS "aif®®®! 

*ftR« I ^▼iT, 

(Accelerator) '▼RICfra C*fC"f liflHR 
^R'S ^«fg ▼^il R I VEC 

31 c«rac?39| viiiitf# JTlIc^rt^fe »i"^f 
4 :bIr sf'^ gt*! '8rt«i3i *rt«t3| c% 
Oj^fS 3^ 331 «lt*l3l ^'-sR ▼^r^s 

cncflR I 'ar^^Rf ^ai»tRs 

c3\Rf f3®tR3 ’RR’ftRf ^rit’tRs ▼Rf® 
ctf*f ■ RJisi C3t3l nH^R 

»13« 

16,1945 

3tRr3l 29,1949 

CtSj^ ▼lilt: 3,1952 

5»tvi c?^: 13,1960 

^s( 16, 1964 - 

*13®) 1945-52 t* 

^t^tRf VJl cn waf '▼tl^RfR *iZ^ 


>1^31 ^3^ <it3 I 1966 

tl C'TCf ^C3 C3 »TtMiR3f RstC33 *?53l 
'®t? 3TR'«1T R^R'® R3I I 

1958 nt*® R 

3«3T —^‘R’SSR ■« 3'^3tsr' 

’iRRRs 33’ I c>\ 3tnR,’ 

511313*1 R®R ▼ ^t^f^R'SR CSfta} 3C3l 
«{5}»jfii ^\ ^c*i'9 2r;=i^-Rst3 ’gj’t 1964 %•• 
16^ l^sc R»T3 C3M3 *f^^1 

▼tsRai I 1966 %i Rwcfl 

RR 9 R -6 RC3 R^n3 C3t3l •iJI’FR 

3I33R 5f3Cl 20 C^ZW 500 Rt9\t%3 

*I<S 4t3 'BltCfl f«3[5 ffn^ Rt4l ^Rl 
^zm I 1971 #C3f3 16t ^TCW33 

ffn3 rIhR ci3 *i?l^i nm 

3tRti5 RRi n?l^i c*iRt^ I 

5jR^r®f RaR3 ▼C'l »ft3t<5 R®R-nW35R 
?3R51 ffg 3 RI 'HZ^* «}Rs3'3'R C^W 

^C33 ‘jq^ ▼faf’lR ^tC¥ R I '®tgt'?1 

■?tc33 ^tc's C3 ’▼tS'S «1R lOOjS R5f3r 

RRR 3131 '®1 Rs’TC'^tf 

43tR« ^ZiZ^ I 

'»tft'5i '«1T3 R33« *13^1 

31 s I 6^C33 R 33 ▼ C3t3l n^l^R 

c?c“f3 ^33t3 '*rt34f 

▼3, ▼I ■4tc5?{ 3R% C3C4f C313I1 3t«— 


ft*ln3 C3t3i n^t’pR 

3J33R ▼t*! 

»f3l 

3^3 

3C®; 1 ,1932 

9-5 

«}¥li’i» 12,1953 

8'4 

C3 15,1957 

4*5 ' 

'▼31’^ 24,19o8 

8‘5 

^3 17,1967 

2*5 


3}33R?t»l ffl 

3« C3t-R *rc3' <3^ »jt3tf .3T33R: 



3U 




(251 ’rt, (k mUI 


•Wtl 

I 

ff* «t«^<sr* 

cn^ «r?t intent i 

cil 5I1 c?ti? llfsTl*! 

^1 I 

^^r?i <rnk»n Tw nt'911 

nfr^—«1 !(i, »T?i 'fi 

nt«it i£? 

call « ^trai 

mvn SIC'® I 

ffisi ^1 C^t»ll 

n, ^1 ^=r 

^t!;fi¥ ‘Hffs «r«ri 

^aitsrta ICBM (Inter-Continental 
iBallistic Missile) C’f1«fl3f ^tf^ai, 
«t^f% c*fr"ia^ acm i 

a^caf a^ta ^®fa 
CT*ica—1 fawaascaa «{f«*fs I 'la!* 

fiT^^ « ataftfa ifsita cai fn ci'intai 

1 


'sta^ n^t^Ti iraaita Ofm 
VW artlf I 

ci'cai ffSisi ^n<sf? 5»t<fa\ aw^ <sif«attt 
CTO 'ata 4tat«f^la^i awl I asttaWl 
«r^n!5 atrial*! fastwa to ^ TO 
ffaia casnatarAff^ fasffcaa «fcf 
^tac^a ^'eai TOtaiai «ifmta 

TO« ‘0^ aqaif^a ipitfn 
^tcar aja^tcaa c®ta atai itfca 

ai I c¥ta c?wa itafa? fawtacf 

«i 5 i^ atat facafs^ aa i facials 

fa^3F)a «r?[fefa®j « aat^ti-’fcaaata 
«if«aa‘t»r^3Ff® TOt«f^la faaa'wfn «if®aa*l 
fa^twa er^iaF ^^taatw a®ai 

ifcTOa, 4raii»ri aataa lata a"ia 

aata a^taal atTO i 

®tais «aa^ aata cwi i afaaw, 

'sfa^ ■sraa c^sf^a ca cfta atcia 
laa^f aata catu^l atw i «it^ra¥ 

^i^r^^raaita «icatw cal catni^i 
fai «fcat®ra nc^w i 



^1* 


<ttcw ^?^>i’^<'«t 5 *f?:'^r ^ •T'rt’f cn 

^>^*ifl I €rafiTSifi^i « 

^ar«i w 

f>I»I CflW *« 

n^K 

fWirf^*® artca? aja^tcaa 

«ff5r« «isrtw Jfa ?>Tc»iat T»|5r 
cntaim ^va 

’it»c»iia ^c*i ancf c^atfspi f^fVacfa 
^ca<fwtnj ^affsi I fan« 

c^ri csaffea ^?K f^ca ’afsta- 
ajM^ ncaail 

?fa-ntwta v«i|s fi(c-{sf ’©a'an^'T 

»ir»ffta f tail I 

5itK N8 ®t«tt^ f^«fCT 

'§f^1 

*li^a »itwa 

ajaaitf ’iw^ c*tr«re «it*ial 

-■4 

®tca artTsf ^1, cfts^nta 'Q 

4c«M aFaw aFt^fa 

aw I cafa^iatai cvsffsFff f*Fca faf^t 

’fiaaitl «iat»f5ifl nl^f 

atw >r^si I <al f^i f#I 

'S'ai caaa—fsf^® =?nta 

(p#t) ^ci fTn nwani 

»i^ira nwa^t*iai ^cara f«r«c® aft^i! cnca 
w* wP^c« fe‘*'na atw ¥n.^at»ia{8s 
»ita f^ltai f^ca atfea 2cm->iia wt fa^s 
faw »rami ?»i •rt'«ai aiai ^ 


atait?atfl all5a »i'4ca 
a#s »ita «iwf5t aFat»i fti-ta '-ataaat 
aa ai I «iN« ^tai cnca ca, atawta 
«fEaN ¥aata csca ata catawa aai »ra|f 
jp^tE^F^ aET «rEftn vaE*i afwa ?fai'a 
mw a^tc*i^i ’p-iafaaF aa i '^taa cwat 
caEW ca. '^f^»!fa Ta.E^:^a 'Sfcat’f ?ftwa 
naa^ afaia sfzw catE^^ «fEatara*ta aa \ 
at^EttESfaalSis atcaa c’rtia i|ta*r 
Ni# ^tlEatE^tn f^ca ncaaai fca ca 
^a; ata ca, 

'BiFtEaffaata atac»p^ « ^^faat—at '^«a 
atat atcaa a'aa fifta aat^^tt<i 
ast^aa^ >«a^ lifS ata ?f«ata 5cm 5f^ca 
«iEat«t a^ata aaceta 'sta ^a at«ai ata i 
««itiatf^ata ataia*^ « t^faata T^aata 
^itcattaata attitcta a^aai 

>ir‘ 

«rta 20 ^ra ^a larac^ 'at 

ata «tcaN vai catct? aai fia 
caa aata ^a^lta %i ^^fata ata fi?atw 
sffac^ ^r^ca ca«ai i 

tata> HttElfcsfa « a'n.fatcaa ^fea 
atatafaf ata, caaa~attE|ffaEft « 
^jtcatfaat*; atatftara faiaa «ra- 
f4ra®i at« ¥awi Ni* « Pa a faca 
f5^5 attt5t^»iwt 'aa^ ^itcatfaata 
a‘ac^^ aa^aFi ^ca caai cac^ ca, 
^aataaf^tca casafv atal5 ^faf^i 
aaataap i 

•fit ^"ita, ffaft®t faataf faa i 



326 


•im « ftwtn 125-r el 


Jit? '« c*!!!:? 

¥«i cnc« •nc^? 
f?^t? « %t»r 
ilftv 4C?t5f=f I cl it? 

(Tracer technique) Cf^fl C»fCi| 

c?, ¥»rit‘i cnNt? ^*1 ’fc*i? 

^tc«? C?^ 

?? t -ti5f?i 35 T»i ^f%ft? 

15cm 4 )c 5 cw<ri cncfi ?tcsnr 

c-sfCisa c?«rt cnc^ c?, ?t^ft? ntii, 

C?S|S1-“NP-130-J1? «ftm 

5frf,c???—IR-8. 

n^? I 

m ^551 fsf^c^ jft? «rc9t:n? 

‘J(< ^*llt9^ ^891 I 

f5if^«i? ^mu 

?^»ltC5T C?tn <f*IC? r?pF?*f 

jrfw«f5ff^rc? c^vtsi c^fj? ^fscf ?7?^‘5 
^155 1 ?HC® ?c< C?, C«9jfe9 

r?ff?C*fa 5FC»1 C?S1 C^tsi ’¥?-9Frs 

ill ^f, '?i'5j«c*r? cft^r sii 

05?^ iii5;c?? *fc^ ^1 

C9t?t "lapcff? »it?r ^sri*i I 

«t»lt9f^^ n?tc<9 J!t^tc?7 CStC’t? f5l?l«(9 
jfs? ^9 1 nw?it? «r?Tfn« 

^ClCt C?, nt*lt?f% C*ltC^|¥ '9 

C>ltC8r|f (Sunhcmp mosaic) 
»T"^< ¥C? c?I I 9igr f?^?r 

9lfsc?9^ bottle gourd mosaic, 

radish mosaic, soyabean mosaic 

Cfl 

c^??rai9 ipippatn « nt*i«Ptci? 


Jf^ts^tf ¥SC?5 *1^? 

I 'aI f??c? nc??«rtf 

9ftr >FCJt ferrcfs >it?r *if99j^4 

(Mutation) 9tC?f.c?C^^ '«C*I? 

?r??tc? Pici? i 

^t^«t3T nt^i ?jtrir«j « w®tf 

.®fcsr« icc*« I 

Agrobacterium tutnefaciens ilt?¥ 

?ttf^rfl9t^ ?t91 clf’IJtcIl *tfCl? 

^tC^S ^'it^lPl^f TWft? C??l ?t9 1 
’trtl ?f%? (30Krad) C^fC’fs 

¥?1 ?t?, C?ft? ’9'?- 

9|»f« ;i|i I 

vi|?i5 f?C-l? «fjf ist^il Late blight 
?i 5itf4 ?»ifc?tn I jf^s’PE'r? Jis? ^ \ 

15 Rif 70-75“ F C«C«r 45 

Krad «fC?tn ^9C*1 -All 

CfltC’t? iPt?*l Phytophthora infestens 
5ffw *flN»r ¥91 ?t? I 

^t¥t?1 f?r^T c«t^ 

■^8fta,? f?=it*t« c^sffej jj^n- 

'»t9 =T^? I ?^iltCS| C¥ti| C¥W C?C“r 
gp9¥l Cft?n‘l« 

f?r¥95 ?J??tS ¥91 ^ti¥ I 

¥»1«1 C®tJl?t9 51*11 C‘*rt¥ *?¥ ¥E9 

Um 51MC9 fkfm ¥3it¥ 

¥¥ « -lt¥5rr^? Jfl? ’Pf® »rt?*f ¥C9I 

m f¥, ¥*l ®tn^tait9 ¥5l»I9 ¥¥tC¥fl 
?t9t 9iti(st« ¥9 I ¥«! « nt¥lf^ 

n^ii¥t*i c®8ffaF9, ?j?*itfi¥ P5f«c® 

C¥t*1 C¥t^ C?E-t 9m® ¥C«fl 

ac¥15 '¥f9¥M ¥air¥ « 9;tflf?9t? 

C«srfaF9 f9f¥«5 «rr«WtW9 

'¥tC¥, C*IC¥^ ¥t^»I ¥«® ¥C*1 <l*jf9¥ 
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*it«tit «fi:«t^ ’fac'® ^9 1 at'itaft’f •T’tK « csafip? f^f^?i*l 

«iwf ^95Tf® facia ’fc^taara^ 

caaa—-^t^traaF ^t1^?r al fta ata a**! if«ai c«fc? i itai afiia afai apa^i- 

tJia* ata «icfa aiaars atfe I a'ta c**! smtf®, Icafa '« faf®* 

« 5tas ’ijifiiaf®® caca c®aff ^9 fafVaa ff aatia >T^a'aFifti cai fp| t?a 

®fca artcaf a^titcai afa, ci faaca icaaii 1% ^ai a^a ^cat#. ( 

?ia? I asa ®t<aataii ai ) i 


mK I {;;mrm faras?c*f^ ^it^tcarr 


¥cia ata 

aarrtasa sita 

faf^al atai 

5|<a‘«Faartt»? 





®tial3ii 

^fai 



1,50,000-" 




Peniciliium digitatum 

2,00,000 rep 

75' F 

12 ffs( 


Penicillium italicum 

1,500,000 rep 

55“ F 

17fai? 




75” F 

15 frst 

a-asitc'^i 

P. italicum 

2,00 000 rep 

55“ F 

17f?ir 




75“ F 

20 fa^i 


Rhizopus nigracans 

2,50,000 rep 

SO^-SS” F 

lOfa^r 

^5 

Monilia ftucticola 

2.00,000 rep 

80”-85” F 

10 faa" 


Cleat®* 

faaca ^fsacai^ 

f^I fag 


'ffsrasf 

i?lt® 

^cacif 1 caaa- 


’a\^-*f?cara 

'srlapaci «<f® a^al ^*r£«9a ♦fsa ^ 

ff5 fac’la la? «p)c^fl (Screw 


^ciacatlJ^Ica ajt?® ?»a i latfa worm) ^capa fcacip, ^va 

aata faf»a at^rtafa^F ^aK aj^sa =5?l^«fiicf ^faa ^itca faftfa® aca i 

•BifirsF^a fijf«cattaa wca faia a«iiat??iT, fif^acia’Tata®ta'^a'a 

*t{aa*fta «fcat^a <<9^ >ii| faaca c'swfet fa^f«f« aFai fcaHii i "oisisi ^itn 

faf^acia ^c?racatlT ffaai ^tct i fan- #!^-l'®f aa^tia cpIi i 

fifi® faaca 9ara« nal^Fi-raf.ipi afa-^a I «c«twi)a 

1, a^lM^ar •laanftal atitafa^p ca*(a—caWtft^ , '« cai*(^i&a 

laMa fapatnaif® I «rBftf« ^ifacafa m«i'« c^ajfeat 

2 ^ ^afi atntafrf n<rtc‘^a faa»i^ fffana >11^11] ^c«p i 

^^-nascwa art®tfa¥ »iw«r®1 ’« «!facata i 

3. *tcar latKa -ifaif® \ '§f«i^l 

4. c®5f%i •f?tr<'a Wcaj #1^- caasf—Kat®r 

l^cwa »jatlfl w I ^®itffa a?^®a jfn^l 
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«t«n ’if? 5^11 

5Ftr?l M w 

♦r:5'6 ?tfi nTrt*fa »it^tc?T 

f*r?tC5r? «i^[C?tW 

?? I nsl’fi «<n c^, r®'s?fef 

'Bl^C?1*r4*I »l«F*f I 

f»%li 

?m5 ^c?i 

f<CtfC*lS ?t^ttl «lt*J « C?"f 

5t%i ?nc?i 

?ft*j Xl'?*!'® ’SlWC^S 

C5t^l c=®5ffei »f9,tir^t? ’fCJi? 

f’fi f?»i? c?i:'» ^tc? 115C? 

f??c? ’«Ttse I 

flt? 10-30 

^t’t "1^ I 

^j;5^q5 

vtrei ?R?t? ?tf =?1 I ^Kt« 

n^? f®r*f? *f?t«f 

f?t-l? f =111 ^1% C^Sffel fif^icii 
Jlt^tcil M’S! 

w*it*fi cell ^xw I 

"3j8 ® *11^11’^ti c«rti8!i «rnfi- 
I vfic^i fi’lfi w=i’r^’trti '^1' fiit^ 
'■rv*r 

^ti?i itn I it=r, «{f« 

»lt*lt9^ C«tt8={ «ftC1| 'll’ ^ 

c«Jll6=» Piffe caf^i I ^ C«t^C=! 

fltlll^l ®0tpj® ^9i 

mi% 11 '»IC14 C’Ftil I c«ltlr 

(S»l ®w ®ti 


^fWfil [ 25-f 1^. ik nwi 

fif%i njtftcn ®iitfni®i «ifr® ® '•rft- 

Itm ^111 oifiTH =it«ciimsi 

fimtV iTJttol «fTtf^®®f»l4011- 
4?}l; i8*fCt?l?Jt=r, ff=Tt^»! 

4JW^=r. ftf<r«fi=T, f5i^fn=f, .»rt^c»rtf>i^- 
fi=r, fV citfsfi '« ®jtr*i5r I 
c4%i '•ifif C4tl8i»i^ii w^n cili 

Bwt? I ^f®ir«ir ®ti^i ffi ’mill ’i^’^ti 

ntii iftr ® if4 ijiiti 

4^19 =1^151 *lflW (Mutant) ?tl 
'»Itf<fS Ijmill «^tr lie*!! ’ten 

Itl W1 >T11^ C»ItC=»tl1 I 

’ICII ’ICl® Cl^ C4ti5l ® 

»it^r>i=r ’ifr^ I ’Ttil if% 4^1^ vri 

'!▼ 4^ta ^f® 4tr^f 5 icioi I 
c^ifi 41^-iPiri »rt^ci; 
fc*! Cl =3^51 iicii itf«i *rt«it c’fcf, ®tc® 

•I 55^11 25 ci^ c4rf5i iftcf I ®i??- 
is^^tci ’flu ift fiff- 

icia >ititciT =|i«i •iriijfv"?! ^ti 
iti, ’ll, itf»i. 11 , cwtiti ^^JtPr 
“ttlPl »ltllll ICl^ Infill 

I 

Clltfl (Lathytus sativus) «itltCH 
cltl 411 50 ’ll* <lfl afflC® Ptl 1[1 
<41^ 41 ICiri 4C» ®t*l ftltci ^fcic^ 
ijilta -TCI ltC4J fii 'll 
ititu® fiit^ 4fH 4ros, 11 ^itn® 
•Tfltci ititi I'd 1^ ni4 citf feifitii 1® 
It ^C1 4P? I fsff'^’ll-fiwfci CltllSl 
itl Idl 91Jtflf««fl (Latbyrism)! 4!\ 
asftapilftlt fllt'^ *llHi3l atltlf^f 111 
lidi B(N) oxalyl, B-diatnino-propioaic 
acid (BOPA)l l^ltCl «tl^tl ffl 
irciiititd ftli ’ttn if^i niti^ti 



cifei mit I 

®t«i«rt^i «twt- 

(Methionine) ^®) f^C*r^^tr*l *tfl»lf^® 

fii. 

^icuci u}^ r^f«s 
?rtw 

c^c»i «(nitiifl^ »Fjt(5 
«llt^®, f»K!»ti»>TN 'S 


c^iftaFf « ?itnt5f»f^ *t^K Piw 

'i^^i '5rtt*!tfe® ^c»!11 
-tKtfl nc^5}‘ttl C®«fl3ff f^pF««i 

fC«l 

“tc'ss ^F»s^ ,3Tc?r ^cf 
wf« ^5 ^l^\ 'arHl ^ W 

IF® >|Hi<ffliH 

C®«ft®5 f«lff ■«•! ^f^’iJC^ =*?TH^ « 

^n?!® I 


(ff* 


1192 C^lt^fsiT c'Ufr 9tsrt® 

^tajr/ *fth*( « ^+1 
c^sft fw^c® 

^tsf'f^asfl «ii'mwil32a Cfisf 1413 
*{<« «ft® «fc® 

«t«rt ®t«frvi:i?r « *tfir- 

^^9i¥ viintnn m 
iftw >rt® 

<sfri^t®t 

<riJ{ (1320 1325 

)» tt9 fk^ 132^- 

1351 %:) '6 ffWtW *ft? (1351— 
1388 %x) I tfTw® *ic<o cic?itw r^c^rw 
«|S 


« 5^^-r I ^uvsi 

fitcwc?® i{tflf«rtnt*r ^®Rr 
«FC«^( I ?t»T, wt^ ®tc<fj 

^®Ttr*r cnt^i 

^11 %l tflil iftW® 

5t*Ji ?r®i I ffcit® ^t^i- 

®t*«rr« niVf fk^ I ^»»®tC5nii 

Sf’tcs 9¥si 

gip*t®?f>rt’r« i 5t«ftf 

*ftn«-c'«rtff^iat « ffp- 
f-l«t*l TV fk^ CT. vt3i Ttfv ncTcsi 

* ^tn«f «iw^ Hiffl V nfiiT«in 

CTV»! VWVi Pf^l? • 



*ft3C1El I «ii?t^ «i|ff«i^l, 

«rt>Tt?, *(>Tf^?, JT«itl^c»iV<f nr? 

f<?H ntw i fifnrJi 

^»!^ti:*{?ii ?w «rtnt? 

^^zm ’rtin« nrrsr '^u 4^{g 
nfflPtnJTti ®fC5ri 

5it*f i nts 

«ttnt^'e ^<5fff ^ 1 «<{Bc¥ 5T*ii 
^ftnfjr I «r1*Plir-‘'8^?[tf, min itn- 
« nt<rf5*} Vm casr^? 

c>it^r?a wf*r cn’ftfl nw f>MtaF nt? 
«rtntn HTi i ^t^t?i 

=in« ^fnn nn cnntin 

n’f. nnnt^, «itnlTr, 

?c?isi I ?i5s?tfl r?c?« 

c?9 ^ fin I cn wi? '«it*itn 
nn « ^cn?t t5 i 

fVwtw ntf'cfwtar m:n 

?frBi-n’ ^'!sp{ ?!Ri ?c«5n nn. 

*itt, ^Jtff nii ntn cni^ 
c»fr55 ?i9 ^si-stc^isi 

?r?i%n=f i 

«rt*ir»t stsfwtc^s mw '«fw? 

cntnJT« ?fwW'« ^mii >si^wcn 

nn nn ^n'stn nnn i 

c*it« '8 nii 

^infsfn I (iinw ^rvj'e ^n«ttn?ri 

« fin\^ ??c^sn f?? 

niff's! « n’sf? nt’fn wci 

cnrin i ?*.c<n 
fttfiw « ftn c?tn in^ 

Bpc? 'itsi f%ig ft I 


ftn ?tnn. ftft «t?f« ^im 

^15c?[ I ?tftncflfli 

cnt^^^stw ??r5*r 

5inif, nna « C>T«ft 

?ic?n I m f^fti 

iintKi ftapf ni etnft 
I ni ftg^ ftn 3[?ftft® I ncjja 
<£f5^si ftn ni I ^n?tcnai ftraft?? 
nnftc^s fafft^n? ^®ft ?s^ta nzM. «r«r^ 

nzin I ni nt ftg ^«.nt»rn 

¥91 ¥tlSl, «frt 

'art^«-'e5r«t?cw cstnftntcn^ i 
afnnNt3c«i5i ntm c¥ft ftft^ 

•«ntcn ni\ gc^i m i 

ntntS nt«fi9 ftl^ ¥taF ¥3C151 ( 

^tcns c?inc*i9 w 

¥tarr? *if« nin mm i n\m^- 
m ¥^cna ¥tcaf5 ¥^N»(rn 

¥ac^ni affc*in nuafaj ^^ntT^:5^? 

afr? «rcn¥ nUiU\ fnn i vta- 

¥t¥ftgtai <ii»fe ftfft^ 

¥ac«5r i ^«^nf^r¥ «fnt^ 

nzn nftnti ncnl mftn 

ftfftn^ ncnl 

I 

«rt*itn ¥t¥ft« « ^tn«i¥»ii 
^wncntni n\^ ¥caftni 
¥tsr, ftar <ft^a ^*ff cnfti ? fnta 
*tt® ’anftta ¥!«, ft^ii miU ftsf, 
itt cntnt^cw ¥tar % <ni n«im 
ftnit'® ¥l¥ftR I T?Hwf»it5 ftntfii 
ftftr? ^tftff ¥t«r, ntnrw c*it«ftm¥f 
¥t5f, ntncw Rft¥ft' n Rftfti ftar «r^t« 
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icfwff T%w[ I ^r*rc«y <c*r« 

^ritn fi»j 'flffe I 

t‘®Jtf? *1?!, &|sf1 « nta^ 

Ifc? nRat cftakifl 

I 55»Rt5f ^c’t? 

«r»iTflCT?r «f«tn 

fii»i IB ^ffnlr I <^*f»itf*[f 

^C*I1 ^ »l»lf«fCini il^FSF. 

«l<3«tft? *if%* 

<£f«t^'« ^tc?f »r>(tf^- 

c'l't'f Nitffc^ iiai>»ii 

'flt ’?r*r«r ‘^c^i-^^r^itfsi^’ ?lf« 

^•11 I iHCWfl siw 

5??51 W1 

W®M%5 l^tcifil ffiitsls *ft<J, 

^rcff i 'Itc?? 

ft'ci^i' ?csii c*f, 
« ajlstwa c»f«t*i f«5-i «ff«*ftart!r 
’it^tr*f«n, 1 ’?t*rc«j« 

C5t:< nc? I 

ont'iiJPi c^^ittsfi f c>i«Pi 

cvtct f^lats ?<f1 sfw 

I tJrtfEi? vtitcJit?! ’rhltr«« 

ft»i ^f®>it3i'ht »it*ftf»r'{i I «r«f 

*it<rrs‘f'5tc’r c?^»i»ttii f^iitjr 

^ii^ftii ¥11 ?c¥i I |«ifir«i ’Bf^'8 

m*f ffntw ’fi;ir ¥11 ¥C^1i «ii 

•itf»tc»r . c¥C¥ *iw ?i 

Cl, ¥tlt¥^ «fl¥C«l flltcis 

icmi 1HC¥J iHr«lt¥tl ¥t¥¥t4 ^¥ 
!¥«( ft¥ lllW^SCni 

cici iw iff'e wtcm ttni 

Itwi «flt»rra »r«i Gi*»< 


Ill’ll ClflClffC¥», ^111 ^tlll Pl¥ 
« ¥t*Nlf»!tl ICIT 

^t<jr|t %*111 

s^l*l¥ 1320 «{^jt4f 

¥t« *11 115 «tt5 

It'S?'! ¥:ific«ii I it¥itf¥ «rc*f¥i 
ijtntci iJtt» '*tt¥i^ f«l5 ci% 
ifit^it ^gf itii¥tc«i5 ici; 'i'll 
'^tl^j¥iti ^tf^i fia^i 

3!?! ^l*l¥tlt? fl^leil ¥lt¥ fll-ri ¥C1 
Cirjfli^ 5Clfi|ai I ^■SM? -sTtl ?tl f¥C*11- 
fl^tl ^ll¥lltC14 nifl® I 

<11 Cl% ^11^ <111 ®tlC53 

W5c*f lltapt^ 

’^tncisjl <!¥ fl'311¥3 <1^1 

f¥9T Cl, 

’ifi’ltcni ¥W 1511¥fltl ^Wcil ncicil 
111 nci^ iiB fi^i nici nfii's ¥11 
41^1 ?[ll¥tltc?l WllltiS 511 
*fffll5 5¥}B 111 I 

5lll¥tl lltlC®! Cl%9 «tn^ 

511 H-slsrltJ I ^9 511 5«fil 

CllC® ill I ^*5fl 

fllt¥t¥tl, Cl«^tC11 Cllt»l CfCl CH\ nilftl 
«f5Jt^l, ^^%S?1, ^ ¥C11 

ici nc^ iti I ^wt^¥i 
3itii ci-(ijt% ^it«rf'®i, icwt^iiii fi¥ci 
^l¥« IJK ¥lt^ Cl^r 

511 1C5I 5| 3Tlf¥gf»^lCl 

¥flW Clll[*I«tlCl«¥rt¥lflfn(5'*f^f«’ 
¥ll I »mtiri¥ *t<^¥ lj»l fstCl 

cicgi Cl* 5l ^i¥¥titw icn«ti 

4^'^0i -A*- 


Iw > 
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f^«i 

«rtnt? I <fl^ 'srf>Ttc«ni' 
"Sf^Rfs*! 4{f«¥r»iis «t<r5 

■i^t»{T c5tc<r »(''t*n csic’f c’iki 4{*itc?Ji 
Rc^ CBU ’TS’l ^C«1 SI1 I 

fit«! ?i<, «fr*Tt«r '9 

Rfltfe I '« 

nt»}R^ «r«taf5?t?»ftc?f '«|B «tc^ 1 

«tsi’Fc»r^ 

s?n«f5a ff*! ^f5 «i^*f-- 
nt*6t?^j3 ^c'^a ^<9 a-sfls 
^c<a atk»rtai ^jttcaa 
I »a<tt5rfta fN«a c^»itc5fi 

cnatn ’«itaat^a c»!5JtRatc»fa «r?- 

ifac*i ’fai ^caRjJ 1 «ftaac?a c<rat»i- 
®f*t i{tl5 caWn^ Rrca 
3TC*» cn«R c^aitwi •ata'c^i 1 
vij^ av*f f^^f^i-naiRs ^tata catsif 
Ri^Cfa afai «t®tatra5 

awfaai I 

affai ^•ta aiai a«ai «t^a ^a ca aaa 
«1ta Rsr® fta, c^\ «rca^ attcaa 
^'sfa ^aata ^aaftatcaa at^wa caat« 
«iaata ftai ^ta cat^tafe '•iS faa 
^laiJtfta, &fc<r « 4c^ «tR 2200 ’tsr 

^:a faf? 1 aataa 5taatc"ta «rt^caa 

cat^ fk^ 5ta atlcaa'® ca^i atl8 
cacaF njtatcacfea taa firtS^taa 

«rra aaa^ 1 ^ftapaafta^caa 
atas catf ^«fca aa'i aaata fa-5«^ 
aifa-*tt6ta m af?«vtca fafa® 
anfa^^i ataa fait^^ftcaa astta 

f%a^a atawt^'a fa^ fa^a 

/ mt L<«a wm rjtrt WtMt* \ 


aan ¥ai a«a aa fa 1 * a^ra-sttS^caa 
acai nfaR^^tca fa»i ^aata^iai a^ta^ta 
n^caa'a aa^w 1 (aastit ^i-jfa «r!B*ta cacaf 
cka caa ^ai faai aiaaf|5 f«a 
'Bftata fa®a 1 4t^taa ^aafta 

€fa '« a^i Rca'a aaata afc^ ^n^ar 
ca'taa I «rt5"^caa aw ffa can cfatcai 1 
fift^caa aw's ^taarfafjaa ^a fac^a 
araata wra wax ’?ta fisai 

3aa«r «rt^caa acaj at^lafS «fcanatai 
<i!i?a arax ca% 'stn^ »<iaa 

acac? I iicanataasfa fan ^a «f“t« « 

areas ntca 1 Ctea 

^ca fe'g aca-'®rtai a«?t at^i faca 
«rca-rarca c^tVatcai ca®i nae«ft 
p«it6r®ia MB at'31 «ii^ aa'a m ofsa^aa^ 
^fcaMata «r«r« « ^ai ac^i 1 

ntatff «fta?ffa atRr® a«ata nt-rtnifi 
^rts’fta *rraa-ata cac¥ ntaa ^^‘sxa ▼ai 
ae^li '»Taara«tca aff^i at? a?«itft«a 
ntaa fata ^ataata fa^ri fai 
arafa’T 1 

«rt6)aeaai ^asiftalcfa f®®caa fafsa 
fat-tas: ’xaa a^t.t«ta ^ata®«Ria 
fac*ta cfta f&?t <aaa '»fra ca^i ata- 
*ttc-ta »ra fVga ^na «xtfan®x fa^ta vta 
trf^caat^i I’tiSa ataf^f ftii n^a 
nfaatcat®! *rfaai, t^ra faw*fa 
evtfa^v c?at*ifaPrl '« »i«Pt< afatari 
^afap® arcaiatcaa ff^ faa4a 
*aaa« «»rcn ^aatafta art»rta{B liS caai 
wz^ fa«a» flat arfatw fl«i at»r®aa, 
c«fatai ’(an, waatataa '« faf^ ajfvcaa 
nfcax aaata ^«xtff 1 <aatca carta« 
4¥ta'» ataa itm 4\t¥ artciaiff axa^sa 
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’«t^it’fi-n«(, ^t*[ Tv\ «f^ 

C^lf f^ci ^t«iil 

« t^®c? ‘«ft3T«r c^^\ < 4 ^ tfciji 

ncf 

|5 ci6t& ^*it5c«9 >i*^c’^t?r I tfiis 

’T^lf^c*iVii{0 !(^T ^\^ nKiiVf^ 

«ltCf I <<ll8 ^<l^l§ 5CT5 »iwi 5 
ri»ii i4<rs[ <4^ i»f trts cT<ri s?ii 
'5’t' C<fc^ f<ir'f«®T« '»(^f^« ?C9!€ 

5C^J ^ICfl *ft<t5-?t«ftC5fl 250 
m «t^i Tm ’f*iif<i»[\«(i§ 

>iw rt«ii vfiisc^ 

^ftB ciit^«rtc^i ^*11 5WI ^c^ 

‘illB 

<tlB 5i?ra "iapj'8itan«i «}f^- 

c-i^ I 

I 4ft«T¥ C4tl®l f^9! 

dw c^a-’fat «n"ri c^ 
ciit^ «i}S 

mfk^, '•ta ^l^afca^ta sfisf 

mtvi I 

<t53wf aw ifata «rcai*fca faa 
' w (ii^lS atfl I *<18 «Ttafa*lft?tt?a 
faw aa<i^tf faatW's ^c®li 

4t?tcaa f«^Ma 5aafB« at^na aw »afl 
awa afjjata ^tff«ai sacaa 
wiaf^ ’Fca ^wfa w 

fa»ita¥ai ¥ta?v wa* faai «rtnaaatfa- 
¥m nt¥ f¥«faa ff« c¥ta 

ca^i a?awtfai at%w aaaif w arotar 
faatnca ataata afw '^at^w 


aa^aifa aj5?^w aiwi i laa a|^i ai^i 
cnciH ca, faai^sfta ^atca «i^a '^aa 
^ai ¥ca «ca“^wa i »4afca «a¥l^ a'i^ 
(5^1551 >. sfa afaa fwfa wta awr catai 
atf^ca ciic«\ cacafitwai *4^ catai arat^ 
?ca «q¥lB Rar^ -Tf' catata wtca afaaw 

i 

ca\alBa a^aM Tn^rca ¥}i?i ata cm 
ataca ^wfa i ^ataa facaa atfafi?! 
atai atc^a 'rtaca ^wR ^«ata 'aaracsRa 
wra ^nRrfwfca ataa ^wa i ’rttfi afda 
ataca RRw <iis ai[5ff8 R^cw aacaa 
«taa a\w i ca ^c¥ wtacwa aaJi^^a 
¥Hcwja ^fw^tra >4^ aatRca^'ifB ^aa^a 
m ^tc¥ I 

a1^¥wfca awta 'ojfw^ca ataata Bfcf 
5[atfa¥«pfBc¥ sftaa aatsca «!ica 
¥taH ¥ai ¥cai¥ i 75 f®<3?^c^ c?atrai 
'4a at^caa caata ^a ¥a*iBa 

aaft¥ta a^caa ^^^cna «rcwi¥lB fa¥ 61 
9i¥i '4a cal& 80 ^da« ca^ i 
«fiwj¥ caatcaa atarafca ^tc¥ fwwca 
cutwttai, '« iBftai faata?a¥ ij'fwi 
'4»fqa acaj fwalBcw «itc¥ ^rcaaata 1 5^<{Sa 
fwwcaa far¥ fa^ata ^t¥ta cafe a¥i 
faatcaa RaK-f ^fec¥ fca «{tt¥ ¥f^ i 
'4¥tca ¥(^ ^ faata~<4^ awraawta 
a?a ¥aata n^fw^ '4¥tas aja^® ¥caciii 
'4atta ca^ atata '■ra^aiia ¥C¥^ ¥f^ 
ajai^ta ¥ai 'aatca ^4^ aatna 

Ma-aaif^ ^ta«ca^wacaa 

apt¥ ¥% «rtcia wata fac¥ wJtcfS 
a/a^5 %cm i f^wta 30 a^rwta '4¥fe 
atw ^(Cf I felRfew* fwfe faata^w* 
tr^fa fwwa Rta ¥t¥a acaj aitcai «rta-f 
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^Cflf I sfm fa ^ ?i^af fij<(fci facias 
fs^iaaf^t^l^ «qa^ f*rf 

»iti:^9i ♦fNa f^ci I fs^u ^ ?it|ca? 

»icar c^i^ 55 

■ 3 ;^ fa'sfcaa <£^ at g* 

'ST’afat (Centering) 

asts ^*fca 

<[caftq I 

afjjgstajifa w«a ni«rfa*i afj?- 
c^U call 


ata'tl'Cfj fift^anai g'fcaa 

« 'afwa wti’fi ^aatca ft*! 
caf?fa aaf^faai « ^^sjcaa atvata aa I 
^ta« f«®a f?c«F «raf|5 fjffV fanr 
^*fafta «r“r's at«?i ca’® 1 

efanft"! ♦fjfatcilcaai »«| iitf 
<( 5 l ^tala^faar ai®t 1 ^ce^ta saa- 
^fa'eat^il ^'>"fj5 *T®aa5: atn^faafc*f 
aja^a ai®1i ata^c^a atica 
•ftfancaai atntai afiftcaa acai 
'6 53;«ai '»{3ft^ atica anata wcaf 
^lafcai 5Wfi I faatn®! « af^l cacaF 



ataafat atffa aan 

1—baa, 2-*f^ ^6 afa aa, 3—caf^ta ^^ta*i, 4—afa«iH 41^ aa, 
5—atnfa, 6—5a;iai, 7- 4t?}a, 8—f^aa^ail ' 


fas aaa^atc*; c»ita*f aM*a itsfiaa (1451 ^aa 4®J«a ®kaa caf*fa^a®t a^pta arc? 
c«tc® 1517 ) srata •la*?*! »n®t^c® atflll *frfg»i frea caai fkn r 

^'sal »ii® »isti aif^a af*!^cM ®?f^aR 4faf^® af^aaaf'ata fatl sea 

®irfat"ta 4tci 4«iesi fa^a casa^atai ffata caa aaeta fMf*l“*fif®| fc?a 
<l5ef m\ sa ataatai ai atcatf5 4f 1 4l «i4®nla aw cscfI aseaf c^stwi 
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1972 ] rnms 


^hr, f%^ f%^r^»5l 

I 3r‘(t '<i^i5 

P'f I ^n?i5»iti *ri9f«i ff»i 

I 4l m ^rcw 

¥?(c^ \ «itc9^i-^W^r 

cnc^sr 5t«f?c¥a (f® 

ntac^JTi «ii| ^C8?5 cfnk^\ 

f^illf»iC®?J I 

wt^W 

f^sf (1325-1351 ^^ai^Wori 

'« sfCfT? 

R-rt®! firfi?t9[ T^zk f^w 

f?t5%9R I a»| f<?t'^ iffsliifef f^c"r^ 

'«iiifi^ c^i^i '4^k5i f^fsr 
frrlt? F^5f n?? 

ff’I ^rtafaTin I 

m ^1 f>i^ «ii’H8 ^fcf, 

^tCTa mnj sfsaf^^ acaj® fa^ta- 

m ^•'®5i1 « «f9iaia (Sluice) I 

«ftlf «ltCf %% I 

^racaa fac*ta '8jM%a aai f®*i 
jT! «i| BRatc^a ’TWcar 5^? w»! 

«fn*r '« fq’facsia ’Ftsf faafaa 

^!:®11 

at^r cst?HT ffc^ia 

I 4> c<ratc3Ta ar-r 1310 ^Ifcar 
r®fa v( HIS ^ca ??|a Tt^1fc®ra 
cwWtatCT atafat^ ¥tairi 'sta 

HCf ^nPr® mfw sw car's 

^raf^sii airia c«tn 

▼ac"® aca% ^fa caatn sfa^tr<a 
aftffi wm ca fl^caf ^fa * 55 t?Fcaai 
a?aa ®ca csli ¥raf«»ia, ca^ 


csifa faaf® acHi i aaa nfa®T®s r/ 
ara h^ihi '^!a•^ caHfw at^anta 
«ratca nsprai! Hca ^fa ^®atfa¥ta^ 
facatw Htcaa aaca caafta a[tHc®ja atar 
^aata ^ aa i 

(;«^9i^5rtir 

'^aftat? Hawa ®®a-np5ca 

^ Cental aiata at^ta atta c?\H®tatraa 
1*1 « hHij ^<15 'srafiai »iaa«i ®f»r 
caev atsiFt'Stca nts-H’ ^ci-at«ai H^3 
«rfftcaa »r*t^ iaf®tca^afi® <af!5cit^ 
ntatc^a ^Ha ^®fa fai araftn i 

^itaH H®t*?la 4ta cHa ®tt’ra facar 
«rata®: fa’^H^c® ’i’ffS 

fafn® aa I >T®a®j 1030 cHCf 1090 
t^tca?a acaj vaarafta HlacacHa 

atafarara nfaatlS ^®fa ®ai arafini (-a 
awl '^.’fiSa «ifaatraa aa faa 

«i[tcHft3 ^'<j 1 Htacar-f af^‘(- 

npsa fa¥ ntaf? catatl ^ca ^®fa vai 
'aaiB a%a 'laai ^hta fan i Hfaai 
aaa vaata naa %hta « watw ata|-a 
at^i H«ff® aFca Htawa aacaa afa fara 
HfaaHS \f^ca f^ca afsal acafi*i i 
^hra n^aa"! a^aafa 4ata caca ata 

aa ca, ^af»ia ^faatcaa <«^*{faat^ 
aaa ^ai acafaa i ^c<a ^esa faca 
Htatci^a fafsi ^wata na na '«iafi® 
«frl^a®fai « flr®rata ayaii ^a*iata 
«rracH ^®fa ¥ai aa wi t«t®a araita 
aawa at caata® ®ii aa» 

Haa^t atw ^tfa %6a fac® aaa 
im m acaflni naa fata at^caa 
f^c? 1k*i ntf&Hi ntfitHa >itatar 



j35 TwRpfW 

«iwiita '•’t? '»t«i «'l<i'»t^t<r f»c« *!'“< a« s'w ii 

Nc<. ^f«.t< vni f,. ^ 

t,.«?t. rw ^='1 -If I «'^®'" ^ 



1—2, 3, 4—«ir^M'5t'si, 5—^iS 'Q 6— 

8, 9,10—11—I 


•!« rm 60 

nt*fc^i I r«^ fvTf«Ft* 

^*1® * 
dvn C'®t*ii c®^ '^t®t® 

•ti<® wiB «tt^® 


« ®t^w® Tn^ 1® 

59ic^i I ?t»fl ' 

ST® I ^t®*r® '■it^t® I 

4c®inw *r® ^5*5 '* 

»tf%5-tt^ ^tft® 

*tt^ «rc®"r ^®i I «rf«at® ®i®^i 

ff 1 cH® Pt I *t'* 

Stsut® ’Ttf® «ft^« 

<tt?ttw ®w «rc®*i®t®i ^wrftit®i 

fiJtfl® ^'8 ‘ 
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f?r¥ 5tiir*fH •tf««rt=9 frtl i 
•tffl^fhr «rmnc< «itc^ 

4^15 c>i^ I itn 

^C5?l fftV C5«l*l Cm^, «mfl 

I ^t«*fa fiu’F Off? ^’fcw 
cnc^i c»Tnr5i cHz^ 

'9 »T«?1<c^tc^ I 

^wm 0?w ’imi ftn i "laFf 

’r*if '»r?<c’ffl 4t05«t«< ^t?r« ?? 

?3?lt?J ^wc^ir nf?<ft9 sfWirn^a^l 
^Tf?cs ctf'cii c^9, ^n's cnis? 

fens f?rs 'nOsafsi ni ntca i 

n^< n**!^ feg ^zm r«n fssf 
Ocs sin cniii i nsi^n? nn f^n 
^f'srns ^cn (fll ^c«fs fens cnr? •ss^ n^nn 
feg «rt^tss fens^ts cft^s inis' «itis'*iins 
i^csi I nnf^s s? cnn «rtsf 
cm? Oi*f? feci cnc^ fe^ «jt^css fens i 
Off? csis «rt^css fens ^eists 

C6^i ^scn'G ntnts n’sj.^fn ncs i nnl5 cnn 
unts ?K >ii?5 ^tslcss cnn?s r<rcf 
?c?? ntn Off? feci •nfiS «ms msj 
«fcs-r ?csc? I m^ts ^resins ntnen^ ni- 
fne? nrtc? «T?8lcns ^c? ntness 
csf?i <fn? 9 ^ nii^l cnOcs '^tsts 
«?fe ^f? f^cs «q?f^ fei[? ssrs 
^tni nts I 

sness ^ns Ore? «(rc? ^?? « ennfen 
«ftsn ?ssts f^tfe «fcsnnis \ <s^ «rrs-f 
nfsfe 400 ^'sfs cnin«tstt?s Oinfes^l 
?tnc?y Oifs's feentsts ??nt*T n%s« 
«ffsnntcss ?ni nen ?fiiCT ens i 

s??? cnc¥ css ms «itnsts ns «tn? 
«TW? st*f PTf? fscs feci siffe smen <«cn 
3 


c»fVttcsi Sts I nss'a^ ?trn ns n?s 1636' 
t^tc^ n^tfe nt^tsts isfe s-anfec? n?s- 
Or<fts «rnsi s^s sitftes nis scssi 
s-anfe nt?i feg ntstc?s fens «fsfs? s'ssts 
•snts cnc? ss ss n^s esm sts i S'sn 
CSC? ^STS ^icssnfn Off? ^fstW?tcs 
feci fncs (sesstes ntstc?s |?ts fncs 
c^kscsi stsrncn ns ns sfents'stcsi 
ntntntOt «rsrs« ^fe nt?i ntstc?s scs; 
^tc? sts I ntstc?s ^?ts n?fe 

s’frsts fifties cnsi 5SCSS *4? esten ^tes 
«i?fe ^tf festsiBi ncs nnsn t'st’sls 
ssisstcn ‘Antes # fe^ f&fss fens ststs 
stnsts sc^sts? ?si ss i ntstc?s -nnfsn 
cnc? sm^'c’f ntsi s?s ncs 'Stis nfsstin 
srn nHsi cs« i 

cstn^ststf ?ic^s fsstn 9 «f05cstn 
sT^sits sfn« sjsmfs cnc? fstsc'fc? snt 
csc^ ntes cs» snrsens nncscs nf^ntnV ? 
sent 'SiB fsn «r??s i 
f?cstar nts ws (1351—88 st? 
Olsten cs fe<.nt|t %ns, fets fsc?« 
enm cnesfe ^si cst?{ sts i ffeOr Oicn- 
%ns---*‘ssnnts fets s*ts ?^j srtstc? 
cs ns s? sts scscss, ^ts senr '4?IB 
sent sFsntntscns we? festsw fs<itcns 
«tsn fesffi 

ffcstw ntess fsfssi «fnts «rn1s Istsw- 
wfnew fets fkm ««? Hnl esm 
sts I ‘«fe ?tcns ntnwjtn^ 

CSC? n'ntf f»s i ws n?i ftss« fsn r 
ntns wtfeffe 9 ntness ?tcw ^n^f 9 
wf«w^tn"ns stwfs^ w si? Oi^tcns 
^t? slftncss <ii?ti w«ts felts ‘ss^ 
’tts *3ss®f ?(n?fwi wfsssTfsiff ffn 
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fxfr >e 

^ffl ^t*f^j »ii’<t?i'} « 

▼flr'» fwf«p^ I *a5^’^ 

C<ftWt| »F?1 € ^ »^**1< 

^31 «t'jnK9 ^j^fts vfll I 

«i»i«pai«r? ^t^e niHi ft»! I **i^ 

c«rt«fi^ 

nN5 ’ti'is fi?<it*i 's^ 

*it^« to ^f?. 

^nti»i I «t*if«i*ffl ^t«r« 

c?^i I m f%5 

^t« ntttw c<ttwtl 
’fs^ts IttBs *ic<(j srt’fetB ffw 
^91 I ^5lt9l^9 9T^t99 

« 9V^?I1 Iftfr«i I 

carht*. ^C^9t9t?. 

*(^9 m f?wt9ft9tc? 5t9t5 

• ¥t9Jl I 

1354 #i9f f99t^ 

9fmtl f¥Wt«f -ltC^9 9m«(t4t 

%«t9Ft9tCW9 ^9 I 

r^C^fsr tt? C^t^^ltt'® >99 Wnt9l*l9 ^tCl I 

‘‘ll f9*lt»l «rt’It9%’f|S ft95 

c^flll «99 f%^C?J 9tlf59*|9 9t>n{t5( « 9rf9{- 

9ftf3F I9t9^tf9 I 

»i9 99fJi 9i:>9r9«'e ff*i ( 

9tfn^ 99t9 C9^-*t’ 999 *fr9 <stt>lt9 

9<{8 991- 

**l? «lt9tT9 <9916 '«9t99C95Jl i«9- 
9f99 1??¥ f9^« 991 f99j89 ^9 


*{t^C99 C619 ^il f9| 99 <99^ 99919 «lt9 
Plf^ 9tl»| f^fSI 5t9f9i:f9 %'|«ft^r99 
^nt99 njtinni^ 9tc9r 9tc9r '^’1^91 ’^t¥ 
f^»l I ml 9[9 9*t9f f*ri9 »|3F9 fe*l9 ^9 
9 f9t’*fn 9a1 9t9H <*ft9tc99 9l«»I 
9tl9r 9tC9r f99®9tl9 dm C999'91 9?»w 
ft»! I m«f^ 9^C99 *t9C99'*l l^Sf^TCn 
9J915<5 9l^n ?f«ft9tt99 «l9t9 «fI9i- 
919 *1P59 f?tV ft*! I *^ft5- 

9[9ftF'9 ml C'5t9'l9Nl59 ftr¥ 

*9^ft9i 99199 *ttC-f ft*l «t99lC99 9^ m 
^»199 9t99t9 I «f9t9 <tC919tT99 

f9t9F 99t9 tt9 C9 W ft*1 «lt5l9l991 
f9<, <6 «!t9^t9t9 <9915 699, C99ti:9 ft*! 
9t9f«1t»lt9 91 9199991. C«f9t9l 999 ’« 
9lf^9^ «lt>|t9 I 9^9 9t«t9 99*1- 

«f9l9 9t9j 5*lt69l ?F59l9 ^f99t9 9[IW ml 
«(t»|t9'0ft9 Wtl99| 91|M9 C99t9 

9T?t9 9t99^*i9 ft»l I 

C9ft9|t9 m|^]9r9 Il9 «Jt^9l99l '« 
«lt9^t*Fl9 «1991 9<t9t9 ¥tl9i6 69t9 
ft9ll 991:6:9 9<5 999|5 ft»l C9'e9l9-|- 
9(t9, (991:9 9?»l^t9 «F99l9l99:^ 9'<9 

ft:^9 m9^ ^1999919 9fi5l»19l 9f9:^9 I 
ml ^f9^<® fe’?S5! 69:99 619919 ftC9 ft»l 
9t9'e9l»Jl 9t9l*«n I m9l:9 »l99l?t m 9l6f- 
iifftjp 9t9f9^ 6»il95l I «l9ft^ 699'®ft:« 
J?t¥r^9, 91»1‘I«19, 91191919, <!lJ6f9^, 

^»l»:99 9l99K ’*^art’It9* f«K99 9mi9 
l«7ift ft*! 1 99*19 9in.9 «rift9*i^»!sr « 

C9ft*lt9 C99r9:»I 9f9ft95 l|9il 99ft9 91 
9r9*n9l9:i9 tnft9i ^ift i ft^ft m fe^si^ 
999f ml 9*fft:99 69W <1111 9*9 ftHti 
C«lt:¥9 mfai 9919 9« ft*1l 

^ 99ftf9 ¥lf1 Cfft»lt9 ftfti ^m 
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ClltiJ Ci^t^ ^t’TtC'ffl f*f^^ ^tCl C<fC¥ C^t*1 

>09^ fii»! I «?i 9 t 9 m -rr? ^%c 9 

C4tfe»it3 warft’j 'siti f^'*(t*! '« c*r'jfiT c'^fc^ *!f<[CK f¥cflt<fKfc? '^t*f*f 
ft*II »«9 VWI wt-'ll <0'^ ^sfScf t5 


VJfq ,fK|- 



ff-tt^ C9\9s\U Si^l 

1—£f«(tst 3—j^'ssn, 4 —9iife, 5 —ii»fffl|Vf, 

7--<it*i5r?»!, 8—c®^itsf} *!?>!, 3?tw?r 

^^-f, lO~«r«iMi I 

4^3r« ^itt^i «aifg? m 8jt^ fn«tft®i »it^«ftti» ^c? 0z^ ^tf«f x^m 

0%19 Htt*\ «fttn vsii fin 

fnfltfqt®a * 1 ® 0m iic®ii n« fVcstar-rt^’tc® fSifSr® mm m, 
f<f«w ^*r« nm mm 

0z0i 0rm0 %5t«r -tf? m^k 00 

itwff n*it T^n 0 ^ 0^ fg jftn ^-^0 ^ 1 

itf«f5| ^tftw cistfe 9m frcflW^tcf« 

c’ftf I f5i^jt^ i«f5c¥ ®wc« 009 ’FW*? I 

^*r« ^tpT® ftifl*! f ff ¥t?i ‘a^ srtfstf f^ci 
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f»tw tf gjt^i ^t^t?( 
itnji V3i c^r cm ^8*rtf 

^«c® sn ntm Pnar^ 

iflf «if%sr^ ^*ftf I firt^ii^ls 

5f«r »|5iT »i3(t^ ii^i iji{8 

^kh ^twa >itw c^c<f ^ff?a mtcai 
*itf5c« Vi i nfi 

T-f naf nfaPafafnl fiatfsiilS Bt^ta 

« 

c*itf f^tfl 

'fR fUftS c^Wta ^na 

a^n f11 c^t^nta aata *fa 'flf ^* 

«tca ^«|8 c¥ s?tatC5?1 1367 ^Itcara 

30c-r c>ic^aa ¥tf¥a ’Ttiftcar 

««t&C¥ ck*r at^t^tca ^tns? ¥ai 
ai I ca Batf^®tf f%a ^*itac®a ^*ta ^'S- 
f6c¥ wv fi, c*it5a «r<{*r, fa^a « 
^^a m®f«i a^t^w 118 83 ¥ 

55 aftatai ^c^a a^cB ®taf?c¥ mi 

atc^*j, »ir*j ■« ¥tceii nNcaa Btm 

/ 

¥ai aai ^caa faa cac¥ ^na f?c¥ 

apa-is for mi ^ISc¥ faf% 

¥ *ftf»in ¥ai aai caWa a® acisa 

^aa mta atf^ aaata ^^iBa 
caW^ nta i 

^ifaa fa^a ca '¥\*^15c¥ ^aaa a»il aa 
at^ff-ata, caatca faa <«¥{8 faatiJ alartai« 

'sta «iia¥'«f*i tata^ i in^a 

awT ffcatw atcaa aatfacaWiS^ cratai 
<4^ m aa 0^1 4aa 

aa tata¥ 'a^fS aa*fta 

5caa ^-atcaifaa ve fawji 
icf ^tsf m wa cH^, «rea¥ ^ mat 


aff^ca cac¥i §?f5a ¥t^¥tft ca «rt«ca 
^¥ai fa#t ¥rfa¥ttaa ¥i¥ 's^aa ^ 
acafw. caratia ^saa aa¥tlt ¥<5ta*1caa 
atata acai¥ i 

Btantcna ^afcna attar f¥cataf-rtti?a 
‘at >iatfac»i\aig caitr|f8 »i"‘:[4'®fcat at^® 
«it:¥ i an^ffta "ot natfata’laf&a •<¥- 

‘a¥ftc¥a atn 45 t c^at*!'®!^ caac® 
»TtatfHai ® ttfttcaa rTt¥ mn c^qfcai i 
«rt®i¥ rat¥a ai^¥ti cic^i caa ¥ai i 
yq^n BtaiSa aca; ^{5 ¥[U"ta acai 
a? 5 ® fa»ita|^ wawta i cn\ai8a fencaa 
fac¥a «i»i?taai5n njtatc*tcfea ^*ra'eii’f ai- 
fnnta a® ^t^tia ^*ra acac¥ am 
^5B®ta ^6twi ati'f I aM fac¥ c’lVafSa 
mta «ltt¥ =5?® « aqji ^BBSta caf*!^ 
caal '« cftt Bt®t«q r ’latfacatalSa 
f®®ca 'aflBataf a<T¥ta ¥^ I ¥¥^a 
*it^a caatc»ia acaj ®tC¥ f^®ta c5t¥tcai 
fa^ita^'S' faaata i »ia<st c»i\af8 caac® '»(< 
’itatfaai Kw® ^at atiltaa *rraBta¥ i 

bs^m 

‘at alsitwa n®taa n^arnt® 
^taf^ai cataifaT faa ^a»it¥a 

¥ttac»ii 1388 #t¥ f^taf •iTtaa ^'^la 
na cftn fa’$%(ni « ®=» at?c® 

at!:¥i ‘«a ¥1*1 *tca 1398 ^ttaf 

aaj aif-iata ® aaa¥cara mnf® ^®ia' 
m ‘at ¥[t¥r¥lla. cmtatn ® faatcaa 
a^cat^r fata ®ta® ^rt^Fai ¥tai fe®a 
®tat®a %na fata ®ra atfta f»ia»i fata 
'"rfaata atfaca ^^ta «if«t® •af^ica 
m>r ^®?ai atai m aa^^r ¥ta 
fa«k¥ ^aft® aa i atarat^ tatama 





«i, 45( 3fc? filti ^w w c»it¥c¥ is^ji 

fWI 5£W3 <fl« 

^t« fiftsi I 

*it^«'C«it’?1^ 4U5fa f^f, P(»j1i:«r9 

visits «twt9f5?l9 f-I^W9 

?i®Jl 4W fsf I i^«Jl 49tl 

^t9 ’ftntai i cto c»i f%«*i9 

Sfwft*! ; 4 t 9 ^ ^tfl »ll 35 ft 5 fJ 9 

9 t«i 9 t^ c»r »rt 9 i 

44 i 6 f^isiltna ^ 4 ?! 


4l?lfj|?1 I fial '« 4Tf95t9C99 ^ 

*l^f«r'»f P(*l1'£*f 495^19 9f:«| 

cn 4®Jl 419 U I ^ta nfa^pRs 

c>\\<^f5 Pt^ilc^ra ^iPsatcH 

siaa^fS fnct calari^ 4C9 

4£^r*f c«(C4 *ttn9« i c»i\»t’tj- 

9-l«: ^3^9 C9^ fifsr u(W"r f?»i 1 
»it»ilJi 41 fag C4C9f^9T, 49 Pija- 
^rc9 99^4 4£9 f'fca ^T9 CWC"! f4C9 
fnC9fSi»\ I 


9t^C9 

G»15R* 


^9lft-<s ^taf9 c»ttf«^ 9tf«a «it4tti9 
f4C4 £«9 C919 4t9 41 414 41. 

C^C'S *tt9«t4 «t9t9 C'fin, ^t4W ^t4l 

£4^ 41 Wtf4 4^ 94^^ «jf4t9 '’itCf 
9tl4J I 4'»J| f4 f4tfilt49l ^t9tlB9 
4tt4 C«ft4 C4f5 Wf{^i '4C49 44 
4^9 '2ff44t4F 4t4, 4t9 f4C4 '*419 4t4tt4l 
4tC4 41 ? 44J^ f4 4t9tl9 4t9*ftt'4 

<514-^444 f4C4 9£9£4 «<I4|5 4t9t9 ? 

C4 44 <«4 f4 49«19, 41 '4t4tC49 4^ 
^fii9 ^14 ^91, 4t «lt4tr44 (419 

^9'®^9 «?t4C49 C44t£4 f99taf4t4 ? 

«I»14 4t41 m 4t49 mnj 4ftl4 I «fl9(9 
C4t4 ^|4t*N4l 49£4 41 (4(9 494541 

415^1 f444i 49 ‘94|8 % '« ^^4 ^t9t9 

f^4, C4fe "41454 495451 9?t4t5?9 ^f4^9 
4«^ 4I<9 «ft9 «il4f5 ar4^^4*4f®» 41 49 
49r4, 41 49 Vapl ^t54fV«4t54 9?t4549 
•4*44. 41 fV 4«f4 ^4549 4f%'94;¥ ? 49r®S 


’jf4?l9 4tl59 C4t4 <314, ^4<3r4 <1 
^tata afcaFT «?l954a «f%9 «»tC4 f9f4i, 
419^54 «1 ff 9a549, 'StC^a 4C4 C9t4t' 
C9f5na C4t4 4®t94l 4154 r9f41—449 fi}9 
r4C9 4tS?9 94 f94 C959f| C^C9 «;t4541 
4fS?59a «9^ 49 «f94l ^5454^ ^191919 nft- 
48t41 954 ^%9 C49ta (5^1 *45954 1 ¥199, 
<yf9fta 91^59 4t49 C9 ¥44'« C^CH 4t9C9— 
¥¥91 «94« «1»ltf^ 49 f4 I 1957 4t54 
9tf99l C9C¥ ^f99la ¥¥15 ^4'3r4 

-<l5r4¥-l 4t¥C4I9 4C¥ ¥¥959 ’4194 ¥99t9 
99 C95¥ 4t49C¥ (94 "41919 ^44 ¥59 

(959 95454 *^49 «l94l I 

(4r«f4 it^4la ¥t5¥ 44 ¥4fii4t4, 99^ 
a(¥l 4lf¥ ^¥195 ¥ll ¥59 ¥54 44*SC9 41- 
¥l4*l5¥ 95414144—4l, (4959 ¥4 (¥44 

I 

g¥l« 9lf3l59f4 ¥rff4 I ^9 41 ¥t4*1 

* ¥(9 caf®¥ 

t54¥^p1t, ¥f4¥t'«1'-9 . 



34:^ «tai«f’WItw (25-f 


5itr?F ^C9if%w«^,—:^=r s^k'a* 5|9»ft»T 

'9W a’lii c^1 c^rcn 

■<if\ c^l c^%^ m^k 

^if5«r«! I ^*fif 5>tf% »Ji 

’T? a^f'9 c«r«ftc« ^i^- 

l>:»!sr «ftfl '»t^ orctr g^8r?r« gwt*t 

I ?ta 

’if\ «Hfg c*f^t?i 5??i 

^fif^ ¥r?i 

c^ aisj' ns=T^ fti:»i 

f^'® c»f<ri cnci I ttfli* 

♦tffl «<lfe| «t4l 

«;^t®tf5(® c^, 

’^l ’Ti^rr^is c»i\?i"if^c®, 
^'i =5:<f4ac*i I 'B^t^ftcn? 

®t5i 'srfc^t '« 

'BJt*ltt?fl *f® ! ^UU 'aiCJ<® qstfll 

'siTtlf, ^£<?r C5l^ «»t=l=T '9Zn 
'Slt'fl^ f^C'Sf'Q ^ <«®{5; 

■'iiA ®tsta ^tcf ^z^i 

«rt*ni ^iC»»l '« 

cHt*f «ftffi ^^-jusn fawis ^t3i- 

Ftsntci® ®tc?ff fSi«f^ <ir^-fen>s}f 
««it®l ’I'sa, cw «Ttsitcfa cntfafnt® I 

c’ftii cvHiSc® 

’sell 9 mzn nOicai 

H-% I ai ff»itc^ a»rc®!^, »itai 

fat’sr <i!t^ST a^f'Q ^1 Wl5t9tlt«. ?F&1 fttfC® 

•itca, ®t£wa ntfl'nf?® ai 

*i£»(T catntcatcita ai Vf <ii^ 

»ia ajtnta ftta i 

c^ajtf®fawt4^£ir« «it^r*^f anitf® tVor 
a^iit£=r <*!¥ \iw\f cftH ^Raitffat c«f 


’TTs c?<ri ttf cn<ttar?t« c«fitf«tc® i 
a1?^T, ^c«ii «rf® Cette'S 'flt futf^ 
ttl»l CSfC^r I '5ttc»l «?tcei;l 

•lit %5f ’ftw—‘«af *itt»r, 99 sftca 9^^ 
sT^t"tCt ttSftt Cftts tfW ’ftfa ttca, 
^ta ft’Tta ®»iw ’aac« ^fa£9^« 

■«rt® ata*fl ^ai «rta «f*r8a! 9Z^^ f«a 
t® ^tai cfti ata, ®ta »twi 
« rta «iar ttarfa ettila 99 ttsfta c^t(B '®*t 1 
facta ^aa ariJtfi ca »[¥»! *raf£^ ’^fa^- 
c®'« «rtaai ca«f»! me® ntl 1 ^ta ca^ 
ata natc«fa hA 9 atatafa® fSpattata 99 
•faacaa atwet’ atai f^ct 4 ®^ ata 1 ®t’? 
•iiaa cfta faeaa 9H^ attc® *ttca ai, ate® 
«^aa aiafa® ®tata acar aitatai ®ta 
<}fa%®^ caaa 'sftacaa aa»ra 9 
a^tacaa ^af^a* aitatt'«ai a®fta caeact 1 
®tara atesji aTtaraa aqf^a faca acaaata 
act «tta afct't f^atca h»tfac^ai atta 
tcacfa, cahaacaa «rta cata afc«[ ^*^aa 
ftai ( falf^a aa fata ca^fac® «ta- 
®tta nttaflft ®ra 9^k ct'^faa a<fa^ fawai 
®ca ^?ata afai teal ca, dftt^faa ac^j; 
'i^atai aapaarcti tac®i aftacaa «if«a 
^tc^i ®t^ tfatt faca ai:aa*!ta «t« 
cal I «rta 99 a® ata «rtca llt^a 
C5frtf®fawta*t f^. f«. Pratatcafa awaarcta 
^®ia acaais «r^ca a®a®fa «tta cataft 
catafi vn atn cate® nta, ca®faa ata 
facaftiaa f®fa tjtcaa ti tta I f®fa ®a^ 
^ta aaa®t ttcaa acta® af®a « ataatal 
a^a®ica altaatw catcaa ca» ttaafa 
cat >5t%f6a ^na ®ttai ®fcal 
ca^faa atartatf^ artaata 
citl catatff® fH* ’^^"1’ ^a^ttiiHa 
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1972 3 »rwt^ 


c^MtnH ’iHjt ^f«a %*¥ I 'iffli 

c^, 'Jr f^=’5:tjfii I 

srfs* 5? I <i? fcsri w»ic^ ^tc»il 

^^f<IC'5 

cf fsr I ««^ nr«^^=f 

J5W cnt^tfl fwc<F, ^<tsr 

l.'fl^.^jt^fjfitf®, 1^l®ar iit*ui^ca^ 32" 

C^. <t¥t^t^i c^t=i «t?- 

^»Tt« CSitlfe^ JiW 5»1 I 

i?C*lST I 1941 »rtc*j C«rTir®- 
fsi? « ^t?i ?{c^^nrt ‘*^ 

fe£?(«rc?f»ij ’«?<sf?rf« f*tf^ 

^T*l*jf%C51 ^t«1 

1948 f^£9 

nt=r a, <(tw?i sf® 

C^fsi C^tJfiS '«lt*JW 
aftra «ita ft |^ =ia i 
aiaia ft^a ftca ^iw»«<si:^a 
c*iaf eafsc?? jrfti mn aa i 

W*ta c^i^tw <«^*(fa* 

a^CHa ^z’w nc» aT[9\tc^ ca^tl ata i 
affti cncf ca. caa* «ia>a ^tata 

aai’f uf^i aaraflci^a cfta catatia" 
%3a aa aaaata ^acatata ac«r acf ^ 
c^v ^a»a 3Faa: cift aca ata, ai cac¥ 
«W!ata ^ai aa ca, ^ aaa c^^ acacia 
aaf #a*f! ^if^® m ata i ca^ aw 
caaF«rwwa staatcaa ^ttai 'ava fa^ta 
at^ ^aw atc¥ ‘aa^ narnta T<^ «i«?a 
atf ift?f at? I aiai, a^caa'ci caai 


cat! ca, ^tcai ft'sta at® aaata 

acf at«r ca^faa a*« ai^atc® atcaF i ^w^- 
•area aawa aja^ catf ‘^aa ajaitaa a^ 
^aa, a^a aa,*? wtaf aj^ta fata 
atafa*t »ta ata i 'wrataftrata aaa 
aaa a^ ai^ta ftta ca'©^ « ftaaa aft 
ataa ®ca i -^aa awta «[a»ca ft ®itti, 
®l fata ataa*n ?[cai i 1948 atta 
faatfa^ aataa ca, '«®fa a^B at® atia 
ai I eftta « ca'caa®? <£a*s ’aaft 

hwiftwai «rata ®ataa ca, ^aa ^a»ca 
cata ®aa aaK^ atat® atta ai i '«icat^ 
ata ®ataa i«f1a 'Bia»a'«fa «ftaca asTtarcaa 
^ftlta a® atf aftta «it^® i 

a^a-arta ^sTtataa «if%a -at^t® ata 
caarta ^caa ^ntat% at^si^jsj mw\ 
«rtata^a i ®i^ cj^ataata atiftcaa «fff® 
fata® ntaaai ?wt? i a«fa«srt?a a<t«it fatai^i 
a*ta ^sjata «i m ca, c=a^tca «iu^ ®t^a 
©t^-'si^ft® mta I c®Jtf®f4®t?t f^’ftcaa 
at®, «il <tjrcaa ♦ifaat*! ata ’yft^aati- 
a®t»i ai ®t£i, ®ta i ftt® 1933 
5Ttw ®ta?ra «rtaf a^\ ®ta® 

a^r^wttaa ^taaftata ^firwtaa ®iftwa 
c®ta fa?4a cnwaaii w^ftwftfa 
at§^ %l?»iaa ataaftra -iftF-it^ aatfta 
at^ttaj nata'i ®ta® .sr^^lSc® ®^a aft-^a 
c®ta faa'^a at i 1948 atw fsfa 
ftata ®ti caawa ca, af«?)a aH aft® ate®, 
®ta ®ta nfaata ^tf® 6oo ®ttaa atar 
•a® ®ttna ca-^l ®ta at i ®?n® fantca 
®i«ata ®ai i|j ca. awa««cfa ®fta®t®ata 
at^clttara « ajtft atft aitt? i 

ava-sttf® arfa®t®ita aita® naa a^ 
cait»a caa cfai ata i atat a<r3a 
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wt*rwwtn C 25i 6^ 


4^»t, J?8=[rfr « ’rt'ft sc®« c^i*! ^t’ri ¥51 
cnc?i "ir^fBfl ’itc? *iti¥ srtr¥ 

¥^ii¥©f*l ¥f¥t{:5 183 CW^I 5t5 i 

us«f¥ 'sjfJfCn 95C«1 3-H, ai 

55 »Hs? I 

»I"^C# atr-f5t3 (£15^ 

«it3« '«rrsriv 591 c»t^ c 5, 'e®f«i 
*l^9¥trt ?llt*T, 5) 'wrtlf C5 s51 

¥i:3 I ?P[t? C»l5«Pl >!^C¥ 

¥Jt^f^5tf®3 5t3*f1 C5, '«'®fi\ 

C¥t^f Jl¥55 ¥¥C«I 
¥5? I C¥^ C¥^ 

¥»IC91SI C5, C5^»f^ ¥rtJTr«1 *I¥9^- 

^Jir55 c¥tJT c^fc^ 

5155 ^f^CSl5 I 3lt5l 5tiS3 

’Tt5t5‘f'5t <ir5iS5 ¥lt*1 

C5<ri 5t3 45^ «fC5?l¥5 ^IC^, 

cnVsf^f^^m ’I'^c^ I ^¥*1“ 

<*fr5fl C5¥ «l¥!:»l 

c?¥1 ¥t5 I ^35 ¥t»13t3 =^CW 
>TC¥ ^5t"ltfel C^tlJ 5t5 I 

5tt¥®C»15 5tn ^C33 ^3^5r5t*r3 
feni5t% f¥fl1, C’T ¥¥l¥« ’tC35«l1 ¥151¥ I 

C¥t¥ ¥15 s(C=f C5, 

C»1«ftC!» ^tn ^3^ ¥5 i 

«jM 3 5ll5'«lCeil IT '»t’f ¥C5 1 

nflfsrattf^ «t*)^t3n ¥\c3fl nc^ 

^1 ¥ti^5t5 1922 ¥tt»! 

¥tst¥%55 C¥t5- 

CB',H¥,. ¥Tr*^jt'« ¥5^ C»IW*1 5¥*1<2rC¥5 

?;«^¥n mt f5t5 ¥ti<rt¥t¥»[ 

n ¥t*fMt5¥ 5rai3 c¥i¥ »r«t¥f«- 
4r5l53 <3k¥cn5 ^t*!*itgji 


¥ti^c I c¥«i cn*i cn, ^kwi:¥i ^¥5taii 

¥tC¥ ¥f¥9 ¥«¥«f¥ 0’ 

c’l^C'Sfc®? fec¥r'—"5*15 f¥, 20“ C5!^c>sf® 
'5t*t5tajl fekl *ftci I ¥tC¥ ¥¥5- 

'lfC53 ’jk'f’n C¥C¥ f^fffll) ¥5C«ltf535 jftrfl 
*ff«5tn ¥a ¥t5i c^m C5, ^ ^tnstari 
C¥5t5¥t5 i^¥ 5t5t5 fe*fC3 ¥^5 

33“ C^ll^C'Sr® *ftC9 j '¥r5ta C5¥ ¥¥C¥ 
W5tait 55t®i 5tai-72* C’l^C'Sr® I 1955 
¥tr»\ C«fltf®f<^t^ CS5t5 « ^t5 »r¥¥^31 
50 5Jt5f3f5t^ C336t3-^5l^¥l ¥8 
3'L5 C*li^rsj^t5 5)3¥-^5£^f •I^C3¥‘I ¥tl 
f*\%H ¥C35 C5, ¥5<sr ^k?n3 fl? ^t*l¥t¥l 
¥15-55“ C¥f^£:3l® I 1958 >itC«1 *5t3« 
*f4:5¥t*l ¥9^tf¥S1 f<ir5¥t«IC35 ^5Wt^I¥5l 
c<r¥t:q5 c¥, ^ ¥? ®tn¥ti5i -62“ 
£¥^£>11®! C5®t3"®5C¥5 ¥t5K5 f5<ff5® 
¥| ni? l^f ’jfei:¥C’55 5«11 

¥t3 51 53’s ¥^51 ^tnt^ 5¥5<irC¥8 5t!85 
5lf5¥^1 ^H5fai1 5:f6f® ¥C5 « 5¥®S 
C3®t5 5C53 *Tt¥tt¥J «®t5*555j:¥5 ¥*1¥ 
*rtitC5 5Tftc¥ ffg^ C¥5 

¥1:5 fna c¥t¥ «fr®f¥51 

1963 5tC¥ C»lt^^t^5 « fW5t5 ¥5^ 
¥C^5ft¥® ¥ ^\i >f¥¥Ml«1 (::¥5i:55 C¥, 
^ ¥ff®¥55--ff^ 5¥5>5rc¥¥ »tl55t¥ 5C¥ 
♦lffl5^5 ¥¥ I 1965 5t:¥ ¥5^ 

«IJtC¥f¥C5t¥ «rtr3tC5tf¥lt5 ¥15511 C¥W 
®t^¥ «l5in «tf®¥55-¥^I ¥ta¥5r ¥¥1 
¥W5 I ¥t ¥5 ¥t5551 C¥C¥ Wt5 ¥5l C¥¥ 
C¥» ¥¥¥¥^¥5 5t{8 ¥Nn ¥¥^1 511 mU 
«?f%¥¥5“¥f¥‘5 5Ffl¥i5T C¥i:¥ 5C5 ¥C¥l C5. 
^ ItlSfl ¥i5 ¥^ ¥¥ 1¥¥ 51, 51 ¥t ^ 5tl5 
¥¥ ¥¥ ¥t5¥tl ¥¥ ¥¥ l¥5®tC5 ^5¥1 ( 



345 


1972 ] 


?«fc¥ ^f^JT ♦ft^« w»i 

^ c^t<f c«t*ii «!!?■« 

f6!w *fr«fi c’trii 1965 ^*11^ 

?tr>r ^*i>sf«[ C5ff«3it**4 

f Jtr>lfl1 '« C^f»lf»»T*T ^5 

siw>!art^ 6000 Ncsj f^nr 

•rt^ticff 

^tt»nr C^tH fsi^HsT 

c?<ri ^tf, «itt?rffnf?i?t 

»i?"r n^sf *c«f, ’Tta 

’T^'Tjl 10,000 I 

=^»?1 <<l^ ifflCliI ®[f9Jt:55 tfCTJ »ftcf 

’^13[3 >!t^t«J cifr^tl I 

^tll *!cs( *j«r»?'src«« ^ 4=1*^ 

^ ?r?r? I ^5? 

’l?f>ltf<f ^*11 I 

^Tnz^ *fc? C'f^tC^T 
^ ?cwi c^m 

5i1l*i'8!:»f ^rJi? 

^c»j ’SC? ^ff'e ¥?tfe«. 

3f^ 3it ’S.c? ^tlBc? *f?c« c?<n 

»ftcf« ?t«i' 

<«C»T 

?c? «rtc? c’TC’f 

I trriri ff, ’Jt*? 

<»rcf« c’f^fttsr sf^i ’rt*i «it?r 

sc*?* c’f'rtcs? fifft*f 

wrt c'lc? nu i 

’jR?^ c'Tcv ^«f*j-!irf, c^ cftsr 

€WTtf«fC? *«<w«p«i «mt*r 

«*it, ^R¥*rtw ‘ c’Ht^ f 

1969 >rlt»l lt«WN-2 *»tC*l CTsjfsi 

36' ^Jtw ‘^?|5 Wf 

4 


15 >jR*i fe^fca *ftitf*«i i 
’IE? c^Ri^hlS *fjtit?(c^« »rt*rtt^/ 
c!iE*i ^tc»r, 

R«f ^in I 01^ 5Pf^ ss^r 

RE^t^®! ^Efl ^sr»iifEf« «?t5»it'«iti 

mm «i« ♦tf«sitc*i ^('’i ^tEf I ^^1 

^t?§»IT, ’itE*’1« 'aff^'t^l aTl’f « ?t« 

c^C5 «rr«t« ^ft*ftEif ^E*i ’i"ir 

?E5 ^tE^ I ?f«, »i«r»«'Sfcf?i 

^tnt'Q’Sl ’jR^S «?R^t«ts *1^ n 

R?i^csis 5i«fj Re* ?E9Ef, m^i9[ 

^9lE^ C^, cn®«fEST «t4c«l R»i «F*1, 

C?tE®fi« ^*JtE*ltRl1 I '«'®R3 ’<IE<JT 
nRst*! «F»i ^t^H'QE'ia ^ftE^iR-^tntiR? 

(Photo-Chemical) faF«tf»ltEn ’nRfC«fsJ 
« ?Rc?tEarE?r ?int^R? i 
*(W«i«fc?? iiRJMcm fE*i ^REStEir^r 
»tTtn <sff c^r? >{?t‘Sc=iT ff?E« *rt? I 
^ttc’TtRiri cmw Rci ?t« 
»fl?f0 ?t>lRR? ^ntfR siRE$lE*!rE5H 
I -4>R R, ^Rc^fEW^r RE<f^ 

»ijtE»i^ ^f?rEa Rsr, c?c«r Rei 
« i«R? *i^t*SEJ?r «»t« Re 4!? itTfcns 
n»f?i §ntfR mw ^Rft«iR 

'BiRrcsFE^ifl iRRRf R'iesia ^fc»i ^«R 
^E»ii ?t4iE ?rl-'«5^R? I »?’? itntiR? 

’iffl^^^Esri sTHi "im n*rK ?tri ^e« 
I ^E^l C*r4tE5T 

^ 4R« «ttEf, ?t«»l m 

«iRtEwa iRf)f Ji® fen? wc3« ^E^ i 
?t3l C*Ttfir?tfl 

« J|tltlfE®si «r<R I ^R5«E«lf 

5tn, nt?tE4T n4E"ff 41 

wRi Em m fwi «sR4l« 4ti5tc*w 

200 wtE’ft ‘4f W 4tai I 
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'^t5 c^ 

irrf V«1 ^U 

's^ir^, ert*nii >nTt« «^«t9i- 
’fi cn cn^ ^tf^i ^*11 ^t^»tT, '«tj3F 

—4^ ,sr? ^fef I ^rta 

9^, <jf5flt '« *i«r»i <irc?5 ta'f 
?c<^l 65- c^rfe, 9 cvt{5 30 »i^ m\ 

14 cvtiB I «rr?^C!T 
sits f ^tn «ltS ’?Jt3P3 «|tS^Jf ^1S I 

'911'ar? f^cT sif tfcss*!! wrfi f<p« 
(Sf^fes ’jksf-rs 5t^=f « «ffr? ff ?fj{--c3} 

< 

fSf f 'Stsit® cflpitf®f5sit*(\c'r9 sw css'fe 
sJiw c^, <u?'Ss '»rtcf ijipffs, 

c<F^ si s^iws, csfstcs '®rtc^ ’fljf '^tsts 
Cf I l^SC^SI SSIC^IS. «srts ^tn C'5t*H I 
^ctrtMs fsscs ‘i)^ s^c'5c?5 
fwi £S, c»t{5 >!s »rsrs ^s ss csrss ^c« 
stc^ I iflfts's scgw ssj fscs 
S<t^*|- fsisfs«1 ^cs «ftsi cm cs. 
CStSfl SfCS 'BTtC^ «rt-'8IWt^® I ff SI Cf ts 
sf^ts sH SI ^fsfcsrrss fss’fs ^ fsrsrsc*! 
ntfsi St? SI t ss cs^s? «rt^tss ^tftr« 
"STflB? ^Tf^f »f^s f^sts f st« f 

sTt*fts I stssf^s csif •r^csfs ft? s^&t 
3Ftsi cncf, s*l1 St? 9a?-ar!? < 3 fs^? 
^SSt? fllSf ^tJ'5 ^tl^ CStlS, St? fw 14 
^^t? c»i<ftts ^? 1 fifs I ^aparts? ss cscs? 
^tsFtssfe?! '8ft?'« SSI ntst? 
^tit? 1959 »itrq ws « 'ft? »r?fsf?i 
'•fl cs^cs sainlf^n? stsisrf *rtitcs!s 
«rt? 80,000 fecss'l ^«ts^:t 
n^rs’F*! 'siwft^cn fftstcs? stis'aw? 
citsH? m cm \9 I till ncssit? 
m «s. ^spartf? sn*f'9w 


[251 S^,6|s[^1T1 

f?c«l ar^l? stt^li fl? f[t«i «^artf? 
’jkfci? ss? n^atri^? 'itSHs c5^ ?[r^ 
itcf I ?fti? stsTCS irssii 

ft? CSS1 cs»r, ^ ?f%« CSC1? «rtaitss 
c«s fsc^ ntc? S 1 I '®c’J <3l' icssil 
CSCS? S?c? 40 ffWtfs^t? fecss"? St?;5'<5W? 

®tnst3t? is?fs»i, si sr^ii -39® estreat® i 
4?n? cs^t?-^?t<r? stsjcs scssst? C5^i 
f?l fell I 1956 stes cs?t? « ^ts nffs^fli 
315 cst^fs^ts «?s-^se^r ilcsfs sis 
cssws cs, ^ cs®t?-^?«f csts? '•St’ftSS 
c®s fe? ikseis ^tistait? s?? fsc® 
•rrscfi sftsi cm ^tistst scs 327* 
csl^car® I <a?*r? 4 fsfsfs^t? S5?f-^si’^j? 
cs^t?~®?e«p? stsics ncsssi spt? srtsi 
cm cs. fs? stfs'oes? ^tistasi fcs ait? 
117* estreat® ^iis^ m cs, cs®t?- 

®s«r ik.si cses ait? 25 ffmtfs^t? 
^65^1 stf®sj§rf fsfsfs^t? cs®t?* 
^asl5 c^s fSC'® stc? si I 1962 Stm? 
ssnf# stci wtcsfsft? esn cfcs^cscs 
csf?st?-2 stes ff®S fenafflS 
ststfss ss^f®? ssntf® sss ft? fsn '^ap- 
artfa ?f^ ^wtfs f SCSI I csf?st?'2 w- 
aitf? att? 22,000 Stt^CS? SCSI S 'SS?. 
CS IS ®S]r irssit® ntiScstf, cscf 
fftsi St? cs, 'ws'ftcf? fss «stfai? s\stt?sti 
^t*tsti?1 fell art? 425* estreat® ais^ ?rcs? 
efts ftfe elites csir SCI scs ffi 
^ 1 ? nif, cscs? «t*rstii sits® fs, 
stsrtstfV ^55«ti fCs-35* csi%“ 
cat® ais\ irt?« CS*?t ^&i®®t? ftS art? 
-50* cs^eat®! aiss ®SJ cstf Sts f? 
cs, ?»w f^sci sf^ ifsft? 

ntf ijisVi, ®iji ’jksti? ftcf '^f^stsFi 
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^tn^tai i¥»? ^sn- 

cTt<rt I 

1967 Jftw '(tC’T. w 

c«ff9=3 ff^i{ «*f<ar?[ c'«=Jt*f-4 ^ 

UJCfCW sptfl f»l« 

«TtC^ 

*W9!l I C«!ft*T-4 C«rr«'® ^'^rtfr QHZW 

^}? c^, TjapJtc^s 

<sft? 15 ««! VIST «ll«lf 
‘Ji^l§4 '»in*<ti5i 277® c’lt^C'ar® *f^« 

^C® ^ttiJ I ojc^cai «lF4Cf C®t5T 

c^cp <ft^t I 

^A\ ^na 

c»ri5 nA fnit f«rt® 

«rtcv I ^ fnck ®tn*itiii 350— 
450® CJlj%C<3}C®fl Ji® I ®t5it?l 515'3rCi??t 

1 c#t5 

9®*! 9t’i5'a«l| 9t9*l ®C9 9t^C® ntC9 

SJI I *II>T9 9ft«C*l CJT'rtCJT Cf t4 ?^S| «?IC4ir 
«I1|^ s«l I 

^9r5C9 ^fB 

« if5«c® f9C®1 ®a«T -e njt^”1? *f*fM «tfl 

^ta csi^l <af? §15 »icsf? 

1C9 ^t®t9 ®tc^r9 ®tns||i9} 9[9C®1--100“ 
C’lt^BC'Src®? ^C91 C’l'^ircsf sf^l 

9tr¥«, ®C9 ®1 ft*59| 99C¥9 

«l}n^firi?9l '« nTtt519 nt«9l 
9tf I *ff9»Jtn C^C9f 

^9 C9, f49t^ 

nttjfl c¥ar> 91 ft^fy9f»r 

-iftil »}^ 9!fB®5fCf C9, C»lS9«rft5r 

c<t^ 49^ ®i 9n:®i «r9f!i®*. ®9»i 


«irtC9tf^91 « f*ii: 9 H Rci 1 

®9f C9C9f 9C9 ^‘9 C9, '9 “TfilC® 

®t*f9t«t9 ^9 9t9l >1^9 99 I '8lt3r5?t«1 
lBf9^ <«i^ «rts*ft9 f9i| nfa9'!^'9 5£»lC9l 1 

1959 JTtC9 SJtnSFH ><9^ C?it99t9 «(tC9ffl®tit 
C»\9 w 5A CW 84^fe9Jt9- 
f9f*9l C9®t?(-|af)^*| 9t?9 51t9tC9J 10 C9^~ 

r*l5t9 nc9991 9^C9 C^C99 CA> 

9t\9aC«\9 sflrs ^t’lsitail «Jt9 

17® cn. €^1^587" c^^C'ir® ft® nlw i 

^953tr99 ^HI9 3Ff# 9C9 C9, 

5^"nf®*3TC? ^fffa 9f^9'3C*19 «^f99ta91 
» 

K;9| 99, 9*tCB9 f^C9 '3^:9CIS ’»lt9^teil 
«IC99 ’fSH—999 f^F, CHA'Q ’Til 9 

§C® *»!« I '99®t9lT9 Mi 9W C9, 
C51’(f99tT«l ^t^t^fC®f9, 19(99 « '8(irC9tr99r9 
«it9^t'9flT9 ^c« nfc9 XA «rTfir9 Mzm 
fki ^ZU <^°t9, l^f C999 ^Clf6?9 ’jr‘!(9tfl 
C^fCSS «(99 ^9 >r9C9 I 

I^C99l’r, (99^9 « W {;Ji^990C»!9 
»r9C6Cf ^a9®1 t, ®T| (^1919419 ®tn- 
9tail '9it9'« TO®' ®9 ^C9 I ^^C99tJT a 

C99gC99 '»TT9^Tailt9 «19(9®: f»IC99 9119 

«it£i?i Kc^T9 ®n9f<iii wsi- 273® cnf^- 
C«9C®9 ®t§t®tf§ I 99t 9l?;9T “273® C9^- 
CiJT® ?[C*IT 9^r9« ^tn^t'SlT, 919 9^(5 C®t9 
®t99fi9l ®99'e 9t9C® *ttC9'9l t 
4® ®9 ®tn9t3it9 ^t5f(® C®t9 ’t«rK^ 
n)t>?(l, <9991® ®99 ^9ttl®® 9t®C® 

ntH 911 nffi:9(-t c®t9 9?1c9?( 

®91 ®t9l| 9t9 91 1 

’9t9'1C99 C^\99«C»T9 '919^9 atfP f^»rt9- 
f9®H ®t« C9i ^C9 IJCt® a, ^9C®1 OJ- 
9»f99 9W ^t9tC®9 9f9!9l9t C*l\®tnr 
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I ’^ft^ <3rc^? *rr»(T 
>src? ^^t'si flf’i 
nt? cs^tai ^r«»f 

'<4W¥ r«>f 

af5«f*w »ic*ii t5 

^U% f^^l. 
ntc^f^' 

i?c»\'« »f»iar f^-sm-nirc^ ^43'^ 

^m '8ft«^ ^5(5»i-w*it^ 

*l^t^W5 ’*lH1 

ji^W'e *t^« ’is^ I 

^nr«- 

I f?nt^ 

CKZ% c=^«si ?3I C*f^ *3^ ^t^tC^i 

'<!>m «t®itcf -5rf«'ft^i 

iii\m\ ^331 ^nn ^t^i3 
c>¥t!? ^i»rrc^« 

*l« I '«^ 

^t?1 C^’f^l '®3a *IW3 iO 
10 ^twt’s c^tls 'Stu 

nfc?. I 

f^nt^ ^t? c^, Jf'si^f’ir^^ 

^ '*1^^ 

j|®sT'*; ’'i'C'Sf '•itwt^‘^^1 

111^ ’^tc^il ^1 

d\st«^ fil«4 c*^in ^3ft9 

«a‘tn< ^t'll ^t®t« stantit 

^c^fl i '<^’3 C¥tsi 
Uls^l (At »lW^^3, '»3’*t’ 


5ti*ftci« «rc^« ■ ^*3t*i vii ^ttsf 1 

w^w^r^ ^ 

^tfli- nfl*^t« st«*ttc*H fn 

»,«Pj ^u «i*it*i ¥fli cn« c’l* ^■ 

'■rt^fi ’®ft*i c’ll '®t®t« 
«iUf%«P^tc^ «r«tR<$ ^«i^i 

Jitaf ?-r ic«« V^'' 

<®tfli 6i-f5{?ir=? 70--B[f^^f»n 

«4c^j^! 84 c«i ^3:w, ®t« «»*»t*i 

ntsTfi c’tt^ I 

’fcwti ’Si^ic® 

n!=5>i ^tffr^®r?f c’tcf 

cota-’ii?® ^tk^Ti «3t« 10 

«[1l*lt^-^^ 'Stilt? ?t®tT C^If 

c«tf?® »ri^C®? ?1 C«Ft^ ?^s 

cnc^ ^t«« 'Bicnsfi 

I 

C^?>\*lt3f "^^31? '^C?? 

si| ("SC? ^S5-f^5 C? Cff*3 

^C?? ’?*0 

c®Ttfsf?®t^ '?3iti*r? *«c^. ^ 

»rwl ^t>jtl?? r4C"«i^ 

«tt? C’^tfS I ?f’5*'T> ^t*JtC?? 

c?t?n ?rt '“{’ffi® ^t?t« <«?i5 ^s®j. 

5^1 3^^ c’vist? 5T?i*rfc*f \c? 

*?tc?' I ’®lt^tt'T^ ^t?t^ ^ C’fC**? 

«ft? 30,000 

ar?it3fl fs»W '®t?t? »l*n4?i8? '«’{® 

«i^"t '3t?*i I 

^t?tS 5^*11515^ ^t’4tl*f? t?’’*. 

^tftt-t ctf<t^t?iim*tt« 

^tfn? 1 ’31^1 

<Ijl?t^ ^tn, «t« ’IWT 'iitt:! atf 

1 ?[t«itf c?rri51 



340 


1072 ] 


»I»I4 5^^tr<lrt aT^J«fnC’«?l ^ZW 

c^ntwtc^?! ’^t'ti m «ft«— 

^tCTf? I ^t?i*f c^t>itc’ftinfl 

mw c^'®t« c^^tcisfl «itwt^-«?i«f 
c*i>Tt?[ w^z9\'Q c^«ft:!i 

W«1 s?tart« ^15, C’f isf 

NW f5(^cT»rc*^^ t «i:< c^r^ 

ntws ’fPsc^c’f? 

f’rr-i^ '«i«ntc?i «it%’rt«1?i 

«>a ^tc^, ¥C9i c^ m c«fcif 

’T^CSf HI ’ll SJ1 ! 

c?<ri c’frif. ’jf? c^tn c^t*i 
^if«m n^’pai 99 

^t=il53 '8if%^tm »T*?i 

iri «rtc»iff-'5^ 

«tc«n »itnc^ *iti5 

20 I If^siwi^ 

c’lf, ^t:»it<F- 

«f<f4 

^sf« ¥51 5t5 ’if'St^n ^tt^lt? »tf«- 

C5i:»f5 ¥t5t¥Tff ntC5 f 

;?35rf«»i-wflt ^¥f5 ¥fl{:»i« ¥rt5 ««¥j5 

JTQ5T«|Fnt«fl C^^g5t5 

^\\ «lt?fC55 ’»rt¥l >1^5 3{CS1 ^1 I 

¥«r5il^ *ftc5 sn, 5tc« 

4¥«fW sTt^'fltf '»rf«5tC5»5 

9Urs nr«t«i i *{t5{^c¥ ^c«t 

c«t5^ Ti ’qi*rtift55 ^C5, 

«tcifT ’r«TW«’9 

fc»fi 4fj5 XX ¥Hl^t5f5c*!^ i 


5jt*fttfl fi5tfe *<t*r 'flPic? f«ft« nil* i 

3f|^« ■?rjT'S=it*{l ¥w=^. 

«itc<nt5 cFa« ^ ’^'Sl • 

c*r c^cai •'®tat5 5U«17 ^5t«l f'Jrr 

5l«C5 *lf5«(16 *lU5 I 

5T^C5 fsiisl5 c¥H 

»fc«r c5intt^tn '« c»i’irc=i ¥55t? 

nc^ <i|| *[5 ¥*^1 C«W 4¥ 

4¥ n*?5 *1C*1 ^5 c*1, fwt\5»i^;w«5 

^i«r c^t«f «it5 

^1 I C¥^ C¥^ 'SHt«1!1—"m, <<1*1*19 C^1 
*ffC5—<<lif ^f’tC'a'i '<I»I*T C¥f*1 

C¥t*»!5 ¥in¥, 5tcifa ’i») ®i ^sttMtc^fs cec? 
«!«¥ «ic*(f Mil 4FiC5 cic^ I Ciiti¥f5 
i5J^’5 fi“65 «1^^tc*r5*l5 ^ICWfli 

¥*r i'«J'St5 C^fC9f' «{f¥^fnf^¥ 

C5tntMlCi5 ¥'^tC¥ tifscn 

5t'9iM 5iitfil^ ¥C5C^ I %i^ c^l^l 

^ir¥, '8{f«*it*ic55 ^t^t^^Hfrlt 

C¥t*1 iW® ®Tr*13l CiC¥ i5:« 

nr ft f¥*ii I «i5u® fiM firsm >1*191 ¥Ci1 

c¥H ft&rcs it?® «it*ic® nuf, c>i 

f«W ^«»IT*1 ¥5C® ftfCf I C¥*1 »11, 4 
51 C51)t^55 ^5¥“^*r^J§1 Ilf ¥®, ®1 Sli 
^Um C®S15 if^ltit <SIt?¥-535 51 C5ftj« 
^^ft >l«5 W i1 I i5t<f5? ¥'fft f 
5fti*f ^t5t»15 C5, «1« 'SfiC'®^ ¥lf® 

j{t5[t5?lft-65^ SftC*Tl420 MitntICfi ®«¥- 
5?tix9« n55tt 

<5®t5-®5«r ftftai ¥t« I 5^®: 

5sf«y«a^ ^ci|c*i« 
-Ciwl 9¥5 ftff 55 
^H1 ¥51 ¥15 I ^ ftft55 55515 ^C>f iiJ 
C5®t5'’CafTtr®f5Wl5tC55 t.5 if^itil C5®f5 
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sfSC'® ^CICK 

’ii? 3?^c=®a ^f®»(tai^« <a| 
cncil w®l 142D c*intnttcfC*!^ 

5 I i^cf 

c§f 'esfjfi 5ft*if^ ^t«F 

5tr?5F->15 ^5f« ¥«W5T I ^ ’ffi C^pf 
’ICT^^ <f?1 *I?C»^1 Sfl I 

«if3*it5»wa *it« 

1420 C*l5f1’rt^C=¥'W 

nasT^^ «tc?i »ii^t‘ir@?i ^t^^sfrisr 

rs?cii ^ca?*ri fi, «rt9 c»f^ 

ntl^w ^t*iti?f 

nc^jantu ?t«r »rt«f:^ ^tl i 
«tsf *itit:® ntc« I 

41^ faifn *n<r5r« ^^icf i 

^ «ap*i ca^tcii »rc«P« niilt^ 

f-ifaFai «tJ nf?*it*i i 

cvtIS 1 ?t«ft« cftfe '®«l 

(1 c*(’ft««t^«-1000 %aif'e?tfe) 1 4^ *i%?r 

‘^■q^c® v^qrar »iac5w cai*?! 

1% ’?!& m c^cf, 'stfl *tfi»rt‘i 30 m 
c»t?it'«?t^ I 20 ^ *tr^w 

’ir«3{t‘i ^?c«i fwi fai «?tnt^ 

203 aJiC^ PI«| f fsgfca 300 Cfif& c>(5rf«at& I 
>113 Cb«« 1% C’TC'l '®1 

acn >)i'jl ?C4 ^\ I 

■'it^ cn c^caf ^ic«i *it!?a£¥ at^w 

C'HtMt'® "ifs'a »?$ mz‘'i I 
■sirHtw c«Ftsi ®rr«ra^ <srcf3 
aia^ta ♦tta^ltlfa^ -ff^c® 

^ nt« i c»r c«p £1 «it«- 

crm c’fmn^tcna -tftp 

'«itw 'iiat anw =111 c^t«i 


t 25i 6^ n^atii 

nfi^H Mfv 

^ts aftifcn i ?fir-rsti «rjtca- 

Ifna* aftapi® ntCff, C<raft£^ 
fatfi Tf^ ^51 ntntf, an 

cntntta[tc»tfl btffTt* 1 caftls 

'sn ca*!! I if® r»rw ^atatci :iitaa>ta 
«if«art=ia <^1a3ina, atinn ^i£nt% '^^fiit#! 

m nt’acai ‘flaa f^F, fnt^cwa 

^tata af«rc^a *sf?'Sfic=F c®£*r aft?, 'atc’fa 
nf^faft « 'sratta aa[ci Rea i*^4%:»f 
aiaTi^ra fel£aft% ^ca ^ic^s itta i ^ 
if®a 3!t^tcaj ^tai m faewa ^ta^i-af?!®. 
c^if «ff «ta¥t-a Bfnt^ ifef^ca itca i 
4l»tta sFca ^ta T^^ facia ia aai? 

^tata atc«fi i^f?ca i^C'® itt« i ‘aaa 
a^c® naa ilica ?ac®i aca^ catl5 as^a i 
am®: <yfa^fc®'s mtaai caca atf^ ca, 
lacsa m ^aaatacaa ^racaca 

^•rcat% c^cp atc^ ><14^ btafac*? 

^ta a^ifamtcaa cbli meal ®t^ c^ ia 
mf«ataa ca ^ta aMcm fam guttaia 
cifaca la mai5 ^tata atemJ famtcaa csSl 
maca ai—^mai ^raatam cmla miai ca^ i 
mca mat« aca camai aea ai ca, 
^a-sf a?tfacla 'amatnic'^ 

^ar®< ica atca l cma ai, w»t« ^iunfma 
itm w imj®fa mf^itnmfim atcar afear 
atai M^i faca ^k® ntca, at« mil mcam 
laa Tsi'®! mcam^i rifaei-*-aaH fm, 
c"ti cica cat® itca i affiata Sawffam 
ac®, ^ «5f®ittna mtaa ac® ntta 
itaatifam if®fl mnncatl* aMflmcifi, 
at^raa sitatafa w wfa aracaa ma®Ta 
nfmfa® rnnaf® «iiai atstcaa emta 
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ft^ii- 
v*it*r I 9!^c"iR, «i<sr»tt^^ »r®i^ 

^t« Ktm «^t?t ah 5Ji ^1T?9 

!?t^tf9«f feB%9 

s?«f9 !??■» nt:91 ^ 1:9 'iic?*T «n:5^—’R 
^rs, «i95»f%9 *tf?t¥ti¥ I ^tn 9 ? 

>1^9, ^tal 

4%f 6«»i:91 9*\i ?rl^>f7, ^t*JtW9 

*tt?*it*tfi^ t^C’fI’ar^a sfift^j 

f9*t<r9? ^^1 sitj^f srtt^r i ^c9 
^®C5»l 9Il9r sitsi»l%199 ^’G’f ’ft9 »IC'®C»J9 
*ir^. nc995t9 9jtnt:9 

f^f^jT nr<fT c9 cv9t9 *ir5»t«t9 

91VJ ^51 iftlV, <:»l^tl '®tl^9 *ft99t5f9«F 

r^i’iptaz*!? ^|%“}tn c»«rcsf flifi ^9C9 

»l«)aF«fC^9 *F«H C^f9 

*ir!r ^9, r# fatiai (ul i ^ca «Tt9 
"Stata f?r»F 

5fi^ c?9ta sutfa*^ 

965ri ^ can ST, 5^1 

sit9f«fti3r ^ta can fsrainf 

»iiHtta cPca nca 


'BrajHia srcsr 91—apfl-a?^ castsrf^?^ i^ar^i 
^cartffe^ na ai 1 ^taai ’nsatai wtaata 
3fca ata 1 ¥ta5 >5f c5^1 fW 
afwtis I ^ca cell arat^ f»ira caai 

afa ca, ^rtatcaa ^aiata arf^ catfe ai ^iFs 
a?-—»a^ 5caa^ ataai mi9\ aar^l aaa 
caai ata ca, *ratc«la a^ajia 
«T^a In’jta, c«rt^», *tf»Sa—aa caVfaa 
afaata •r^ia'spta sjra^a arf^'Pi^l 
araw^f «i5af*l^tra aar'si 

ai^caa aatcacaa fs^rara 

(iiat^ 'B[fsi-59«1 aaa«®tal ’aI<t^ ^1 afaa« 
a'^'^'stca wtai atxa ai 1 ^^^aa 

a^^tfat ^ai ^ta ’r^'sr ^ta^ra^caf a"^<“ 
«tca 9?taata aar^l cata ^lni cal i 'sca 
fa l^t aul ^tatiaa a.^n 'flaa 
^ataar area fanna, afe* caFta faal 

^ta ^ 99^ c«a aac'® ai at fa 1 «[tii 
^satn ‘«ca^ «>ma ^awifana 
^i^aa! fawtai caa ’afreas 

TPf aca aH, a*wl aac^i ca 

^^tafaa'efca fc^ aca ^rataN a?^- 
aatca 1 





*11^1-2 'cit^at'^ 

c^c^ c’?’!’! '®'iT ?ncf. c>it 

CJJffStH^ f^wt=?t—fs. CSltC?t^ 
4»i. ‘f »it*i?:^t*{tr'^f^ 

I ^1^1 «r:?icist c^, faif^ 

cn ^f^«F*l1 C»!t^1 I «^tCS! 

^ir I m^ c% 

’Tsjt ^nw 

«»t5ii?t'«iiti! f‘ii'1 -aJc?? ^*if^' 

"stcn \f^in *!r? I 

^\n K»iftf! I 

^’u Hwsi'sfc^s 'BTt^^te^t? 

^tc^l cn Srr^'fl^ 

5^fli f£if^»i a, «<rtt5i 

cmtz^ ^t'St*! Tm ^11 
c’l «it<st’r *ill5 c^£f ^1 

’I'S^'®: «ii^ ^Jt’Tt?l^T?i fiJtilfH’V *f^t!:? «J^tf^'® 

I -it« ^t^i^t'enti ^r*^f*Ji 

fw ^ttv I 

'si'^ ?t»t1 tariff «it«i- 

?,t'««tl c*ti^9 i I 

<4^ C^l^ W'JTC^f «n« s?® HI I VHF 
•flCf 'IhIS I 

1*11 CH, H«r*l«Jl^l CHCI* 

^nm «tt^ fe-gi tn ^55^1 8-10 


jf4r9itfifeti:ii »H 511 '«i'^ *1^ CHICHI 
51^ affintl HI I ® 1^ I^tl^ltl 

^ta I fH ^ti iti*tti I 

'siFifc^a <fli^ «h i?frt*itcafi 

^£Hf^ I '»t£15 ^t^CH’l ’¥»1 
, ^1—*itf5 C15C15 III I H«rw^ 

HHI HlfH «{f^^l1 ^?, CH HICHi ^t=<l 
c»fci| CH, ^HH finals iTt^til HciJ I 
^tn fn-'fiCH ciiHi f4g^l ^6? ?i 

a Hsacir ^fa CRI ca^ ^i i 
<*^ c’Pcai Hits c^i's «d HI la^ it«l ^i i 
«rta «?lHai ^i^cn’a fa*fa^« 

♦ftli ^fHan:'5a hii HtfSa ^tn 20-30 
c»it^c>5f® nice cHiH ati i ar^ catCH 
atata *fa ^t*iHt^ai cat? a1ai ^f»iari^a 
HHi Htf6 it'ai ai, f%i 'Htaateat naa 
attif, a^taa acal nraaic«i cah faffaa 
asca i 

^f*iarc^a aaa ** 11 ^ ^'^arc^a *rta 
«ita*.t«ata afiTti batata atatiyt atcai 
^ntaiH ^jfaala ^taat'sata ^ntatjaa 
t5ci 2i)00 asa aa 1 ^art^a *iai 'HIi 
^ faarr^a *ica af»!<sfc«{a ^taat^ita «itaf"«i 
%a fca ata 1 <h^ ajtata^l ntffif f^at 
^aai *«i ’Tif ai» ffga catntcaW 
faai, fawta^ai ^1 *i1^faitca a»it« ntcaa 
HI I awHaata mm ^f^raa faaa ta| 
ca\^at*it<f^*raf I 

jfai Hffcaw^ ^tai aarra ca, a«r*iarta 

W a|t*W ailtVfCH^I af»l Vi «fCaatf» 
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c«i ^trf I '^x ?»I1 ?c?rif c^. 

*(ttlt l 'JP? 5t*f ^t*f f^91 I ^tCT I 


^3i?ti:l3 5at^*il5i ’ifa^i 


1964 JitW? 31m 
3itc*i 5wtf«^t5f nR- 
^ir=ii interna i 1972 

^Ttma *itm f«5isf=i 

'Sfrtmtmi-l? ^tcn eartf®- 

c«rffl« u9^ 

’im ’Ttf ><1^ i 

ataita «ra'aar«ia 

«fwf^ Bmm «fi:« i «t^f% 

r?»!t!:a casifra-7, m ^a 1965 »it«i 

mcaf 1968 >rtC9ta ^icaj casjta-S « ca9t?-9, 
^Fjtc'tata 'fla^ ^t^jS ^ata '«iafa^ta 
atm ara^^a aat’Ft-f- 

ata 5®mtr¥ c«raa ^ai ?ai 
fen<atcaa atatiaj >ra4 saa^ck—‘^laa f%, 
Sttaa ca fa^ ?jfaft caca? ^I^mtifa ^a ai, 
ca far’^a'a aitmt^fsar ?cam i 

afti^tiaa ^^fSfa aaatf^a at^tcai uar- 
^tia a’Mc# 'aaitf? aiam i 

«ta caraF c'stai Far^jc^a «Jta «fla- 
fi^ ^itmtafsaf 'al »rar*i ^a^fsFa aat^t*r- 
ata ttfafli:® c«taa aFram <iia^ aaa 
^tmtaffFCia atstaa sir^tk 

^a^am '^ta fa<a ^aat amm i 

«ta*tca^ Fcam, aacaa aat^t*^atca 
aatftnstftai aw^atc^ at®1 ?acaa, ^i 
fata •ifla'l-faa^afi i ^tal^l ^al ajalf atJata 
w aaHHFt^caa« ^isfa ^aata ¥tw 
ata 'aa^ «ti?a fata atai a?taa *t?taFi i 


fitaaii: 1961 aka «i^afa akjtaa wta? 
at#tat aatataatm »<iafwa aatata- 
Ftlfcf c«raa ^ai aa i 

<jfa^a aa'^ma afaipal ata^ 
fata «fttaai 1962 « ’63 atm aa na 
Ftaata ^ attal aat^tasta^ai ^faa\ «faf5Fa 
5acaa i wtaaa 'srka ^-sra ata^atCt c^rfafa 
aat^Hattaa •rtai i 1965 catar 1966 
atma acaj cafftfa aat^t-talra atfaa aai- 
▼Hstlfai ?a atcaa« ca^l ^faat af^ai 
atcaa i carfsi^Ft aatfHata^ «titt*rtmi- 
akaa asai vta i 

1961 atma «ii^taa sitta «nttnttal-7 
aat^t-fataiSc’a afla't:iaf«tta atiflaa 
<jfa?ta ^a'ac'if ijtaa ^aai aai aatata- 
Ftlfai > atta ^faapata 11 faa 

^tfeta I 4a ^-ata *tca^ faawa ati?taa 
'ajttatcai-8-aa atatmi at?a «taa tttaa 
^a ^tta ata 4aa Fkaa ^a'ata cat^ 
10 ata §ram afa^ai '^ca fvca ^ta i 
'stana Ft!*rakaa sar^t^ ^a^aa fata 
aafa'i-faCfa‘1 Ftatcai aa i 1969 atcaa 
at6 atta^ ^jttakai-9-4a ataita ^f^r^ta 
wnm cata^ 4^ ntt^l-faal^ atatcai 
a[tafaai aataa^ ca atm at^fatCi 
«rjtcatmi-lo aat^MataiSt^a sartf^a^a 
c«rai ¥ai aa—Ftaratafe aar^fcia 
^tta «itmt 4 faai aar^jci ^a^ataa 
aa^i I 
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t 255^, 

«?? He? 1969 16^ (1972) 'iUt:*ttr»l1-16 

<S(«|S{ *Tt¥»!T*lf9^ *ff 27p^ 

I <1? ra?r *«:!5T5 sitt’r c<fi*i ¥31 ¥W i 

?i ^c*rlx»ii-i2'C¥ I -if 3t«t3 1972 5itr«i3 ^c»f33 ^jtc*rtwi’17 

*iirt¥H5ti^3t c3»t f¥5 »T33 «rf^fc5i9 nc3^ *r^- 

sar^d ^r«3tr5¥ ¥t3H I ¥IFtW n*ltf^ I 

1970 «iitt*ftc»ri-l3 ^f«3tc!T •«¥ nw «:¥ ^i^tftel 3t^t3tt«3 

3T%3f^ ^t3te3 cnt»!e3t»r c?<ri nn ¥3i '« 

ciff, *t^t¥t-t5tat3l Bar’jci n^K*! ^eil ¥3t^ ^13 ?i^t¥r-f i 

ffw^twi 3153 ^t¥C^ nte3 f¥ 

1971 »rtc»i ’¥rte*ftwi'l4 « ^ite*rte»!i-l5 ^i, ent i 

*lf^¥8|^ f3rl3 ^1 I ¥jtcnic«ll- ¥t3l r^lS 

15-.«3 ^r3—Jf5t¥tei ne^^ni- 

"ife fstw 1 ai^te3« «ft3 31 ‘¥tl >lTt3’ ¥t*fW3 *lf33R3l ¥fft 

'¥Jtt*ftC¥1-16 ^f®3tr33 3¥t¥HEt3^ ^3^ 1973 33tt»| «llj5 5t^l53t3 ¥31 

'8 f®fe¥ 33C33 ¥¥i8 sj3t3 Ciltf^^ 1978 »lt¥ *l^¥ C^ZV 3Tt¥tt*f 

f%f?¥r9i Fi:¥ « 3t3i ^n¥3*i nfi3¥3 3i3’3i »fc¥ 

¥t3e¥3 I nf3¥i31 ¥31 I 


<lf^^r3t3 3jfee33 ¥)33e¥ C¥t3 «r3Jt^ ^3Wtf3¥t?3 3¥ f¥f 'll? 

3t3tl f3«!3l ¥31 3t3 31 I >13 *1313^ 3t¥J¥t3 C3e¥^ «rf«'»t3 ¥t¥3 3^3 ¥13 

’¥r3¥^1 ^*13 C33tt*13 3t3J^ 43 <r¥tfi¥ ¥3 f3 I f33ft3r3 «rt3f3¥ «r3¥t3 

¥3{l 3W M¥e¥3 f3^W¥ C¥af ¥13 flW C¥3tn¥t3 ffg *lf33tl*l ^•Pf 

f3®t3-¥’te^ C3 f33t^ «{f¥'81 4¥f«3 ftaj I ^t3 f3e¥3 ¥3tf3 ¥t¥t 

mTv>i, ^1 c3 f¥ nfflBtM ¥tc3t¥3 ¥l¥t3t 3t¥^3 c¥t^ c¥t^ eiwDccam ¥te¥ I ¥t3«l' 

*« ^3Sf3¥. ¥[t33l 3X^3lr3 C3 ¥3 3t33t3 3t¥ f^f^T ¥^33 f3¥T 31[3 C3¥t3 3t3flt ^*Ht3 

^133 C3ef^ 3t3tl ^t3 3C3t3t33¥ f3I¥ nf3r¥3 I ¥tlt?1 3t»llt3¥t3 tfl 

33t<5le3 ¥3r¥ 3¥3 ¥C3l 31 I -- 

Pascal, Galois 43^ Hamilton ^ * f3¥3t3t3«l 33tf3¥t¥3 *, I)?tf31, ¥«l«lt 
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f^<5, ^ti- 

FtPl« Nitf^ 

1 «>r^ 'Its »i«!'i 

«r¥H ^tiif^»i f«F^i. 'll ntft 

S|11 Wtf«9 «ffs f<ai I 

in «f*[ntn9 cm^a ai ?^3ai5t3 

«}n»i cnii^ n^ffs «ftnata 

sran cvf«ri i Eudid-^a 
aritfnf^ ^ta a'tci 'sr^ia! n^ar caN xzm, 
ntcn nfara caca Descarte-iia 



nta 

s^ai—EScn f®inaa, 1642 

i^r—20cn a1^. 1727 


ataj awa catati ^c«f nta vaa^ 's p'^ta 

ncf Descarte-«aa «rti^ 

lean l 'Ita artaata Nl faf^t facf i^ca 
•trp, ftina afca—nfa^ntaf, 

'cn\a«rniva >3:^-an'cara nfas-^lff^a citar 
^a arw ^ i 


fa^kaa ‘fla'fS facna ataai ftn ca,-al'* 
^nvs ^a atai enw^a ^if^ra 
camiai ca ^t>srat, «ta a^tta^ cn 
nan feiTfa® aca i fa^^»caa aiain 
ataata facia =ataa fan ca, 
f^fa fac^l "BicaafJl «fff«a facna i 
'Sta 'ntfaata^ f^fa facar 

4taH aac^ ^MtCf fttnn ai, a^aa 
facia 5tcn icil f^fa ^i «<ati aac^ 

ataj atacaa l John Maynard Keynes 
aClC^a—Newton patted with and 
published nothing except under the 
extreme pressure of friends I fifna"®! 
Euclid nacai '«ai5 a^ata ^ai 

cac^ ntca i EucUd-t «rjTfaf«caf <faa 
^(n^a^aici «rati afcaa i ca aritfaf^ 
«[taai 11 cacaf iciw ^ta 

^^faaff'i^ 11^: Euclid-'fla sfjtfaf® i 
Euclid-tiia «rjtfaf« ^ca f*fa itatfaa 
at=$hciafii fica f¥ na cm'« '^ratfe^ 
aj^ at'fc^a 'iia^ ci^ ia a^tisf ^ta 
cSfacia ^ita iTc®? atac^i i 'iiac^ caai- 
ata ai fifatl ^aata afcar fafa catc^^ «tfarf 
cata ¥ac«a ai i «ffa{aa5l 'Sffa H naf 
^ac« itac'si i1 1 ffi •ana faig^ 
fa^ffi^ fac^t 111 citu ata, '^ta 
c%cil cnl ia «’fiafa« ica 

aataaafci «i^li icaficii ^aa^ aitafci 
ifas-inc'® -ai 1^1 ^aitcaa ajeii t^cafii i 
1665 at^tcaf cisena arf^tca aii cif^ai 
falfaailia ai ani ata, fi%5i w ecn ati 
^ta lajiti i fi^iP^a^l fi^^cia 

afaciaa facial ftii 2-3 aia 

afuitci itiSca fifi ail fita ^tcni, aan 
till ^ra 24 aia i * 1 ^ icai aiiaa acai 
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. fHf 

fin ^tfi?t5 ^nf*r I ’ftwl «fiir3 
fifiJI (Nature of white light), 

^ncfl '« n«~ncn *iwj 

^ ^Jt«rn (Universal 

gravitation and its consequences) 
Differential and integral culculus 

2-3 ficlT^tt^ 

C^ftm I fisfi T^lW^ “All this 

was in the two plague years of 
1665 and 1666, for in those days 
I was in the prime of my age for 
invention and minded mathematics 
and philosophy more than at any time 
since” I 'tfa 

'Si fin E. N. Andrade 

—Einstein’s innovations were 
less revolutionary to his time than 
Newton’s were to his I wt?'« Wt"5^ 

fi I c^“r 

fifil^ ’ifi'SW Leibniz 
«. f^fi st^5I 

I ’icf 

c»l SF^tl fif%« nfi- 

C«lpPt^ vstC'S^ 4^tf^ VI C^I 

(Differential 

and integral calculus) Wtfivfi ’fWCt’f I 
Hook <a^\ Halley 

f\»| I Hook-utff srfCTJ Wt*«1 ^»(-*rtiT 
•lfifi'5 1 Hooks’s law 
V fiwtism ItaKWI! Halley 
fiw c^jtf^fiwt^^i fisfi ciin 


Cf«rc'5=l csil «FfC'S5T 51^ fi| 
fiwfsr-^f’ft’e CT«11 I Halley-t 

«cn Vl'f. ^^sri Hook, 

Halley wts <fl¥ f^^rarW 

fir^i ^tc*it55ii c^, 

5t«ffC^ ^IV( ’tf®f ^Tt^l 

cf«?n ’itfi fi’Tf fi»i» fV 

Jf =Tt»l?f Wtfll -sr^fB 

nc<r ^’ac'® i 

Hooks wtfi I 

Wren *lC»fT 

fir's •it9C»i ^tfi sfil fifi^ 

C?«( I Hooks-'il^ 

c'ffsf ^ftiii 'sr^ 4^1 aft=ii C5fif, 

Halley (ilffisf «?tC'S 

fir? '®tr*r3 ^nfi^'8' 

4^t-r ^c»i '« 

fe'stw 55c^« 

^zm wtfli ^*1 fifc*f <sf^lB nc<t 

*ffiai>*i ^«5f I Halley W'SJ^ fifil® 
m 'eri^T—fif4^1 Wt^w ? 

5?t«ni*f «9. ¥«fi I Halley '®1 

Circe'S Tt»laf> 

naiftfil? ^w; cfMte «rfcf, fifjfisf 
ClW fsfi «5l fr‘< fit^ ntc«5T I 

«t»irsi ^tfiftw^ ’I'lri «rts»l 

c’lcf I 'Sfi filial fiwt^r fiw 

Principia fibre's Halley 
’fcufiw I fifeksffl 
sitN ^*11 Issac Borrow, fifi fil^Mf 
eifii'Stif er^Hf m I 

^r's ♦itrflST iiwr fisfi 

mm I •|irr«f-fiwtr’i« 
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I 

«tf« '« 4*[f® 

ft»> a, nfncufl 

Lucasian chair-u(?l •f^flS. 
c^*ftf 'sjtn 5fc?j!r nc? 

^sr I ^ 

f5»fefecjm «ilf^fis 

?r^? win 

fnitw ^'s ^cic^ I 4^tJi 

'6*1 Tm* c^tH f^i ^zii 

cft^ fp^i sic5( artni'®i, c»i^ 

f^Tftc^ 5ii ^itni 
^t9 m s«i I *<11 

fn«fi!«tf4!f ^C9 S5C»lfW I 
^r-ncfsf—I keep the subject 
of my enquiry constantly before me 
and wait till the first dawning opens 
gradually by little and little into a full 

and clear light I 

\ 

cn 

im '«rf«i9i «fttnc«« 

f^iinf« c?c< 


f'll. c*j| '^tcf w 

ffli fC»l 

«fNtt=f c^iJf ^r»i 

5t? ^iWy >1*11 

^tc^9»f85 ’if^ 'ttc^ 

cvfs cv, cn'^. «ri tl?c¥ 

i«t:?a -^rc^f ’TCflp nOi*i'M 

51*1 I 'll?! nf^ «il¥ 

?ri^ fnitcv I cn^ 

f^C5CI^5f I 

^jf^5 ^■?r i^u ^•ji I 

«rr®«ta 

«f^f% «•! fw*\ *Jt?*l 

?ir? ^sfn, 

«rt*it? ’itsiw «wcit «’!C'®n f^«t^ 

I ^<s n *1 w f<11 

m C^ ft»«1^»l®T? ’ifiTbtfl^^, '®1 

^<fi^ 'll? ^^sstfiif *ltfnci‘ 

*rt5if»if ^^z^ ^<rt< «rf tl i 





(3iN «if^irt^ 

^c*i «ft*(l cw c^, 

^tcn 

(Organomercurial compounds) 
clfR ^sfW?tcs?r ^•sti 

?1> (Collar rot) (Seed 

rot) Cflt’T ^«1 I W 

^art^ ar^t^ta 6^=itatwtca 

A «^t*r I 

^tar c-(t*fts?a afcw 

'ilWT’t f^. (Ceresan or Agrosan 

G, N,—2ff« 400 «tn flwa ^ 

^tn at^rtf^’F) '®i^ai n^^aj 75 'srn 
faata (Thiram—250 vin a^C^fa 
-tia^ai »a¥ at’^tafa^) a^aai 
¥jtn^a 1; 300 (1 : 300) 

aja^ta ¥ai i 

«lCTtcal ^ 

’fcaanta ¥c*i artai cnc¥ ca, calfa «rr« 
150 caif 300 c¥far. a^tn «rniti?r «tatr¥a 
’tti '®m«tca cac^ a?ta at^ta am« 
^a I 

•i^tfnata at»icft^a ataiw *t^*t »fa- 
ataita ^-ata fac^ a»ii i cat^ n^tcia 
'4¥ «t«r ’tti c’ft'sata aftc»r ^a at^ 
ntiaa fn¥? tv ¥ata na I 

^tat¥ atia n^tn ¥a ^wntc^antasi 
t6t¥ t^fca asta atanH fia atai 
¥W ^tatf nt®ta ata ^ ^a ^ aicaa i 


^ ¥VR^31 latfW WiC'S^ 

^tfaaatga fft fa^tc’ta ftwt^ai i5. na. 
t%.'latl. aftila caflcar¥ ^ta. f5i.-1377 
atwr <i)¥ a¥a a^a aftt^sa ar»\fa ca^ 
festaa ¥tac¥a i 

art^a caft'Sjf^^*! «itaat¥atc®'« 
75 cai:¥ 100 fwcaa aaj c^lta ^rfts «rta 
1,750 c¥f«f. ¥aa f'fc^ a^at ata^t^ta 
*ra f®raaa cac¥ arWa) n<¥ ca#l 
stcaa nca* aaa i 

ca^a ^Itaf ai «fta 53 '5|?t c^a 
•tt^ai ata i ^t¥hfl aa a¥a atl5« ¥fta^t«at^ 
aita. fa.*1377 caft stwa nia* i 

^tl5 caica* ¥itq 

arfta atl8 ^laf^a, ^aai 

c¥ttafe -afjtsjcaaa taca c-ftaa ¥« fata 
faatt^t® aaai atjl cntfi 
aat® atca ai i 

ata; cat^ata ^rtca afta atlBc^ afa 
*H®¥ai 5 (Aldrin 

dust) catWa «tf5 25 caftf. atca ftftna 
ca^ai ata, ®:a ¥t|^ c*ftfi aa^a aai 
^ai ’ata «rft 5 capita afa awi 5 cac¥ 
10 ®ta ®t^‘aa%a (Dieldrin) 25 

cacf 30 c¥f«F. ^aai n®¥8i lo 

c¥tta^ drjtwcaaa 62*5 c¥fif afta 
af^a ca«ai art, ®ta faart^t® ai «(¥ 
wt^a c*rt¥t« aata al aa i 

[c¥5i^ aa¥tcaa ¥fa-awtaa CataPl- 
w, asp! fafl) ¥f> ai^tfa® ] 



f?'55t51-JRTr? 


iftr 

^rfsf c^rtT ftn 

T^lW \ ttC?5 qTlf >Tt?t^J 

I C5Tlf^?t» «lt®. 

^sr. ’»’<rT i 

C8fsit«^3 nHfi c'^rc'p^ 'fifjr 

c’fcu c*iJTt?r «r«tt’ra cell 
^cirfw*! I 4^ waj «t^® c'^*itfl 

'©•j^ a 5nr, 

f^cn^ ^tc«r ^t“e< 

f®. f^. ff^iti^t^ 

K* 

5^-r5f¥<.»ii mw c5t:<r« l8^*itf 5(1 
wcF >4i^^ ^wiw F^cflttns r5ff«.*rti c«int« 
?lt% ▼??:! ( 

fpffwrear ’f=«5ci ’Jitnts 

fw, >rt^tt’fi i5fe*it® ¥111 

¥t«i cw^l c«fi¥, c»iJ|t« flfur 

»i^¥^tc^ ^rsfl ¥?ir® ♦ft?ic*i iB^^rttfls 
C¥t^«f^f¥ iRi ¥81 litwl 1969 >ftw 

C»I3rtr88 flf¥««nt^ ¥t¥ C¥W 

8tf^lt8 ¥tf*f'® ?!rl ¥l5¥ <8^ 

^¥t¥ ?t¥W8 f5%8tW8^ f5f¥<>n1 ¥8l 85 I 

(0^ >15155 5«T 250 ¥W5¥ C8^ 

C5t?!t <5^ C¥W mi% ^55^ 

f5n5 C¥>rt5 n¥f%t® ««| f5f¥^ni ¥51 

fC5ll I f85t5 415C51 C¥t5 f5l¥ft¥ 
^H5t5 >155 85 f5 I Ism f55r? C¥t5 


W8 C5t C5, '«¥ 55W8 18^51185 tsf¥Mt5 
C¥5t5 •l¥f^ ^5^ ¥t<f5 fifRtfn® 8«J1 i 
C¥5t8 5fiH ^¥8 ¥t^8tffl®1 C5 
C¥tW5 C¥Cai^ ^¥8145 55, 

C¥CT«©1^¥91 «f5t5 ¥151 ¥>T8 nC^RTti 
¥r¥ C¥J:ai 4¥ 51|J5 f55¥ ^I5ltf5® 

8t5 ¥58 C5851:55 ¥*ft¥8>f^aFt^ ¥15¥ 

©5; ¥t5l 5tt5 I 

C¥>ltf 5f© ¥5 C¥t5«fnC¥ «f¥® 5tl5 
¥58 ¥C¥ 5¥'*lt'® SI5CR1 ¥5 85 I 

¥5 ¥W *181C55 ¥«f8C5 8?© ¥liyt'n5tC85 
C¥l¥ 5^5 *1¥t5!11 C551 C5r51 -t*!!- 

fsf¥^>Tt¥51 cnt f5i:55¥t C55C85, C5r55 
5¥*ft^^5 ¥t!8fn5f5 ¥¥5 8t8 I 

»!tl»r©5t5 '8t8lf55t>r ¥tfl5t«lt5 ®tl!tt85| 
f5f5 ¥58 i^c5tcn5 fstf^^nts 
5'^5 *rif® >1*^C# *fflt¥1-r55l¥l 5l¥ft¥[5 I 
<*15 ¥¥(B 8C¥1 5ti:5rc8f¥C5f5, ¥<t<» ^5 
C5C¥ C585C55 f¥5l, C555-5f©¥, f5:5r>r* 
© ¥*'f^©5 «rH2t5t8 C5¥'6 ¥51 I 
¥^ ♦t¥r®t® ¥¥ 5t^¥ 8? C^^'S 

¥tVtW5l C5t%5 ^5H5 ^*15 >t^5¥tC5^ 
¥¥J 5t5r« *ftt55l C5t%5 1C¥5 >IC¥ 
¥¥i5 f5C¥5 55C15 5f e8C5 C¥«51 85 > 

©tc© ^«»fnr«5 ^f«f ¥¥5 581 ♦ft^l 
C>ll ¥5 ^¥T ¥t5*t5 ¥¥& ^58 C5©t5- 
C4t5¥ 5C«5 5tnt¥JMf¥¥t5tC5 5T5¥¥ 85 
¥58 C>fl C5©t5 51|5 C51% 585 

¥1551 <n<1t5 <5C¥ C55St5 >i;¥¥©f5 
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«rc^iltnt:59 c^-sta c^car ‘Htn i 
><i«tca cat% ^tvtiaar *(WJ 
^jaTi1 ^W=i ^ca i 
C?WtWl ‘<5?^ 

’ftfa’f w catta f? ft^ta, 

©-Nj^raai ^tcat »ilSf' 
^fca f^<f afatis ntcan i 

^rcaaita c«m f?a <^11 
afts^i cnc^ c^, tr^i, «f^R5 
nfa«t«T 5i<.f^r3a w ^nftfli 
fac-taa ®t^traa f^i^i »[a 

nfaafa ^ca i aFtfaa? nfaafa 
^a'c^ «fa>9 aj^a 

?5^•nara m i?ai f^'a caai cnif ca, 
cicaa f?t¥ *\U^^ ai'?« cal "nara «rta 
^tfa^ aca «jrca i ‘af ai «ia’9 aai 
atfai ca, fafal ^tfaf nMcaa at^r ac«f 
fsatsfa’® r&ff aai ajaat« t'tfaca cac^ ?ta i 

c^5 «rm^5 

^«.»rt*rc5ni ^cayf-n 

aitfaata Htaa^taata atia faat^ 
lai^iSltla acaaatatca ®t: aat^ *4ia 
^f'^atcaa ^^raatca facia aacia 
ataatf §«>ntataa cbIi i?cia[i vii| afa 
ati agta sfa ^f%9 ac«r acap at^ca, ^ca 
atca ^) >aa aca -W « 
a^f^a I ^nt?l cata «ff®cata^ ^a'S 
^ aaFa «ia^rc^| afaitc^ 

atca <«a^a a’faart^a awt^a 5tai 


®«,at?caa asfet'e ^tai a^acfai at^a"aa 
at^iata ajtntca «al w icaaita ▼ca 
‘iifaata faf^ ca-t %^a| acai 

«ttcafa^ta caaafta^ srafa^aa a^^1 cat^ 
▼tlc'Oia « aacaata at^C'aacaa ^<- 
at<[tcaj 'al icaaatatcaa aaa ataa^i a"ia 
acari 

catcas 

cata <aa aaca i^c^i ^aai 

naati caca «r 5 a nfaatci fa 5 i«.-it%! ^«,na 
aia i ^ca call aicaa ?caa aat i ^ta 
«rtca ^tatcaa ftc^sa atc^ caaaaaaa- 
aai ®*rtata acaca, ca'sfa atcaf atfaca 
fa^vif^ fe«.ntaa aai cac*® nica i aaai 
a ^t^^atca aatc® atntcai caca atca i 
aitfacatfaafl aa:’taa ataflta cafata^ 
atca 'aalB «rf^ita ^tca i '•I «tr«ltal§ 
aaai a aita^atca atcw atitcat a*^c# 
5ta aaa aca na*lahfaa*lai Btatcap i 
'5tai «ita^atca laa faatca aiaata aca 
iita Itaatia etatca c^fcacaa «aa^ 
if^ ^«.at?a acuaai a^atca at^^^atca 
laa flatca aia^ta aca fa^r^.-ifa 
§<.itacaa •aaf5 ataatai iafa at'ai ^ 
ataatata strafaa 40 la ^ttaafai aiaai 
aca 'na^ ^1 caca aca 1000 facai- 
aatl I st^l^aca ^ afa- 

atata «rf«raa 400 la ^tt^iSfai caca 15000 
facateatl n^a fe«.na aia i 
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JifitiT 


( ^f5*f) ^^t’c^i i|C5!^ Ji't 5tarf^ tcTjl 

Htw <fi¥ rvic^ Tj?ic^ 

Hw.% Poseidon I f%^ 9-d%^j5m ^ ^ft^tC^lT 

5^1 ^sf! c«<c^ 7.179 srr?^ 

c»ft^i-®^r.s5 v£i^|& io>i -sr^Tf 

1 ■^Trf^ir.’^trR^I f?riif5f^t^q?j f^sst^-?ii :*r5f5?i 

‘Plattet-X’ ^T' ^TCW?{ 'IT# CSC*! f^sf -^^i ^ ^(g 

^'*iin ^=58 em’iw *w <';f>i=ft r.^illJ «ft^t 

c-ii'-i* ^t>-i I 



C?e5|1 ®(tCf I C^t^ltS Cftsi A%t^ 
^^1 ^t?l C^H C^H «ltC?, V9WZ^ 

»C® I *ra1 Htf ^W>I 17 I 17 3n^Jt]& ^ »lTfl 
I ^ ^fi{ ^ <Sf^^T 3 !’n^T1 

»r?'<rit c«it^ c?w i 3i ^c«{t c^ 

! (*(?n 19 I ^ 

«iTci i 1 + 2 +16 = 19) I 



<t 



« 

1 

2 

4 

8 

16 

3 

3 

5 

9 

17 

5 

6 

6 

10 

18 

7 

7 

7 

11 

19 

9 

10 

12 

12 

20 

11 

11 

13 

13 

21 

13 

14 

14 

14 

22 

15 

15 

15 

15 

23 

17 

18 

20 

24 

24 

19 

19 

21 

25 

25 

21 

22 

22 

26 

26 

23 

% 23 

23 

27 

27 

25 

26 

28 

28 

28 

27 

27 

29 

29 

29 

29 

30 

30 

30 

30 

31 

31 

31 

31 

31 


»i*s’<rjtfjf^ »it«ft^t« fqcwiit^ *ft?r i 

’^•'<11^ '»ctz:»!twi I lf^^*fj c^im i c««t^ 31 

cf’f c^ c^\^ fm i 

8wtf*w fr'»i'««'s mn 




51? *IV ?1^*I JISTiSf 

864,000 5Jt^5! ^nt^if^r'Q—c^Wt« f?*?^5Jtai ^?5T 

?i ^flsr f^?t3i I 3?? I 

^t^sitaii «ri? 20,000,000 c»r»i%t»i «?t3rirw? ?ti; 

5f«cwi? 1,000,000,000 «•! C?%—MTt^? 

c?, c? 05^1=1 ’ll? n^fK '0 'st? c^? 5? • 

•yt? ?si^ ^c®Tl Bfr»i? c?^««i i m 2x lO” ?1 2 x lO*® 
^jm '«i<t«. c^:? f«5| »i«v c^f3i»n «*! ^5 - 

61x10*’ <50t5i ?1 61x10** fesi)i 700,000 f%: f^: 

^ 300 f%! f^t '®if^ 

^m ?1 ?'C^if¥aT?, ?t? OTi '^U^\ '6 "sti ?j?l I f? ^t^t? 

c»isif5[9t*i ^’Sr^rtsf «if?tcw? ?ti?'ac9i? Btc'i? 

^tm tii’P ^I’t sitaf I ^ f<?i^ 

?c9t^, lit ?t? I 

^tcf ^it»ifn?t*f « r5f»^?t5r fe?f?'99T ?1 C3ptt3rrf^?t?— 

^\ <itf^ a?tc’*r c?<ri ?t? =111 »r*i? 5t?trrcfl in^ 

8it»T c?<rt? I «ij?« *tc?, c>^? f?“tm ?i i 

«it? 1,000,000 OTf>i?l>f I fwt»r •I’p 

<1^5 ?»!1 ?t? 

•aits!?! S!W]^ ’Sltflj f?’9rc?? C?, 

7\7{ JfSl? «rtC5F 3|1 I 5C»11 I 

cal?^ck hfinN? 5ni{j «^t5i ?c»il 

^if^’ftl?? ( ^<t«. «lt? 188 t*- 1608 t^ Wt*rrsf, c^tfii?t 

«l^f^ W»t? ?^1?3Ff??|S »lt*l1 C?C?? ^*1? ^»11 ^twi W 

’i?^? ^??[^ «ltt5 I 1371 

^t31t I C?%?* 

^fi c»iU^? ?t?l1i f%i «01f»i^’e? «rtt’t \V^ site? 
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wtra? ip-fsii-f^^i^i 1608 »rtc»T \ 

'?9t5i *fc?( ^tf«Tf^« ^ I 





int i?ilV*f*i ^1 cfU 

♦ift^t^tw ^ m <ati?-;^^3t ^al ?C9Cf i 

1$^ <iac*ta 5i?ntr®a ^ijry 

^P^\ I 

>ft«fi '5it:9!t^^r«c«i? ^t:?i 5C5^i 

^Pijy[ c’ftfl’jcifl r^at^ f^3f^ I mm ««r^^ f^?[t%«i 

*?1^?[ ??p«i ijs\t c<f<rt m I '®t’fsitJ3ii «it:®Tt^si'QC»i?i ^t'»r»it3ira 

Qm c^*r *tf^ <21^3 I 'src®!^!^ 

^11—fi^ca?r ^C5^1 ??c®ti ^fegr^i 'sta 

c^at ^*i65T«11 «t^t5l >1512f 

onp wu*t %\n Km I ^f^lt c«c^ cK^xm 

KK m 
I 
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wfit ^8 [ asM ^ 

m 1840’r*^«t^ 

. ’^t:^ c*r<ft5^ c^, «ft5 n? 

^91t cajtiiesji I ♦ifflSlt*! «'*t*lt« 

5ca 'sd I 3!^ sitait'e if% i «(T?r 3F»im 

Ji^^n ?FSfc®i ^n -rt^ «f^f^!i ???( ^vb \ 

*f?jsitg^ ffi! 3Jt3T f.VS I 

tiitffn «r<«(3i 'Brtf^'®t«i frc« 5C5 

3i*(Tw^l nf*53( «it:^ c^tw fw i «it^t^ npif^sr 

«ftc^ C?^ C?1t mx <lf^JI «rft'5 f^filC5 ^t5 I mtl^ 

^ifflaF^n I «rtnt^ ’ff^apsji ^Jts, 

'siTsitc'r?! %«?? ^c^Fsi ’^zw I ^c^’s*rtn ^c»i cw^i c^ci— 

^<w?r m «it5 3!t«t»f I 

^tff« ^ c?lfe C^Z^ c?^1 C^, 

^t?i ^*ir iz^ c^vb <itc?i i 'sjtsf c%- 

C«f^1 Cf\Z% ^t?l ^Z^1 1947 ^zm *{tC3f c*f^1 

»T^^6C9 I 

C>it?l=155i^ c«f^1 fn^ '2^®t^ 'SltsitC'f^ I ^t?l 

CsH^ C«FC3| ^tCSTt^Ci^^t’S?!^ (Magnetic storm) 1 
C6\?«lt9 'e C51^?F firt?rcwTr?i '« 

<sim ^®Tl C6)^^ m I 

^^Z9\ 5it5il ^Vi I ^5(tcit iaipt5t^ «ftin c^C5 c^, 

’tts I 

C3rt?i¥9ni mw «it^^3i'9C95?i c^l^tc^it’t ^tc«?» 

3ic^, c»i)a6n:afi?[ n^ mn 

'6 I c^if ’?§ c^jr^ ^ 

^il’ttc^ll ^ 5?C3r—Jl^ 3!^C^ 

«ir<f«ii I 

*mx ftfeai ifc® m 

31CW 1957-58 ^-■»1ft< ’^C^* 

f«9T «l<t< C*h9FC3J5? I 1963-64 

»ltC®T '5lf[^« 1?WC5, “lt« ^^s[ sJJCf •*{t^«F<t«. 

c»fti(5?aF^ I m nzA 1967>68 »!tw ^•iltifSi ^AtA siNtst^ ff C5 



I mm ff«s I ' 

»Tt^c^r I ^t»n m^ ^it?, «iq'?r «%c^ ctW 

f^f^a? m m.'^n «r^«4?f ^•sitfi^ i 




*1t?ifrf*t^?f <tfN 

'6 f^ist^’ C^ 72 C^t^ltC??! lf*(^Clt'^i!| flat's 

c^ ^gj^tw ^s<rjl M*t^l ^?il «il^, '®| ^5Tl v<i^^ c^t^, fetM 

l’»nf?^ a^csr c®t5i?rl i iSim ^ it«f«f^’:«i1^?j 

’I’f % I 

53:11^11 itt >In^J 1 ‘St'tm C^3 ^;r 5c^, ^1 c^t^l^ll 

^t?[C51 I 

^>r^r«:<5 3pf^^ 012 3 4 lo ii 12— 

^ ?»f«m 0 1234 5 6 7 - 

11 5^1 '5(5 fm ’sifg^ mz^ ^t?i*i 10, 

11 3!^’*fTt'^5 tf*r^c‘rr^^ 12, is »i^'^ji 1 'sit^iiii 

1 23456789 ? *^10 
?»*r«C«tt^ir 2 3 4 5 6 7 8 910 11 12 

^^t?i ntni I (;®Tsjtcwi HZKj c^ (kf^z^n ?ic<ti 

f?c^ ^fic® ®ln <trwf%®i t5 1 ^ ^c«ii 

4l&, 31^ ^ 2^ %® *\nm -nRc^ ^^tapw c^%, 

TisrWf%i 

1. ^ciF cth«<*s«i c?«^i 

t>f5f ^t»!t?t®tc^ ’ttc^r^ Cf€ii '5(tc^ I ap^ »^ttt'e 1 
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[ 25»t eii ^ w 


(^) 14-4=* 14 

(jx) 4 + 3« 13 

W 2x4» 12 

(^) 3X3- 10 

(®) 4x4- 31 

(^) 2313 
H) 2133 
(^) 2331 

3. ^*’*r]i 333, ^*r 

W 91 

{%) 92 

(5t) 93 

4. C^r'Q’Hl \ 

C9t^l «itcf I a?’? ^if5!tc?( »itf«r?i i 

(4) 5+6= 1^ 

{^) 9+9- 28 

(5t) <11X2= 16 

(^) 4x8= ^ 

(«) 5x7= 2ai 

5. c’? 334, mf^vs ^t 

W 239 

('»() 23ai 
W 23? 

(373 ill arliiT) 

amtil"? '« wm 



^nn <rt=^t? ^ci i ^1:5^ f^f«« 

^tC5, CT1>f*l Ht^lStCWC5i9 

C^tCSJ (Family) 

f^'®^ I m— 

(1) (Sarraceniaccac), (2) (Nepcnthcceae), 

(3) (^tC»lW^ (Droseraceae) (4) (Lentibulariaceae) i 

Jit?tc5i%t 5itw 

#**f «iffli if^t? I 

#tl»-*t^5r I ^it^ttlfil ^r 

3?B I 

5!l ^Vs (Nectar) <1^C9p?i1 I 



’flUt^r «IW cm «ltC¥l ^«?in Clt^ Cl# C^ltlWff 

fwi ic^ *r?c»T m cm^ ntw sii I ic«fi *«¥ w*n in ii i 
li:*! c^l&sT wtiI ti«wtlwi »ititcm ^5 

C*ltf l-wt^W cil W I 





m 


[ 25n ck nm 


’qtaj 5fi (Genus) «JtC5, (Nepenthes) I 

ntw I «r?»r wt^i m *tt®t? ^t«r <iiTN ’^ftfSi^i 

«i^«f ^ter ^c?i I «rtw ?f i <ii^ 

lyi^F^n l5t?F=?1 c^ 51t?l =ji» 



C??[t9T '»l^J^ Pifesi ^Z^ C««ft05l ♦tf^^tf 5F?l^t^ 

I *if^K ^3F Cf?ltJ»I?[ TOT ♦tc® 

«i1^twi ?ii*i ^i^z^ I «Tt^ lU^l I 

3ii5i»f^f»iii sfc«iT ^z^^ cw’<n i 

c’ltcsi ^*1 ^rtcf I wr «i?iTt?r ^jHtcii 

; CTRSI—C^rpTSl (Dfosera), (Dionoea), «;Tt»irft«Tt'«1 

(Aldrovanda), (Pinguicula) ^^JTf? I 

c§tCTf«l—cwc**t ^ *rf«(t?i*l«: 

I ^ «rtp*rntc^ c«r<fi ’ 



1972 3 
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c’tw^hi fwc^ '2fg?r «ajf^wf5r ^tc^pi tul <sit^citai:«F 

^rt^r I m if?f i .j)^ 

'sititcsii ?i:»T^ ’ic'5 ^c?i 1 i#i^ «rr«l 



m 

•ii^ ^r«¥«Pi? ^\^ I ^mn »i?lc< «itf^ fii 

31C?T ’<9f&C9 to *fc« 

c^c»i I ^t^tc^ri KWi C'Sfri&si 
'etC^ Of? C^Z^ I 

'5tC9lf^’9l—^C»I C®5?T»I a't^ Sn^ (Venus flytrap) 1 
c?c»f t£iw?i w^\ nn 5 ( 11 ^iii ^f^t? I 

^tc^lf^lt? ’Tt^tQ^'Q ^^Z^ I I 

<\^ «itc^ m\ f5p!(tflts c^t5t dtsi cni^i sitw I 
c^ti( cnt^pi UIC11 nt«t?i '^nn ^z^, 

^z^ ^ m I cfrwfSn ’|j»r 

uif wM ‘srl^ ’‘itf® ( c^t^ f%5 *11(1 vs^^t 4ft c^t?f i»i 
i^c? *4f T®( 5(^1 c*?.C5i \ 

'»nt»(t5t«jt’«l— n\9ii;m ¥ift ^ 1 ®iwor^ 

7 
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[25n’<4,6in^<rTi 

-e CsW^ ’^in I ' 

*i\m ^trstf^’Ht nnn nw i w 



®twt^ii 

iif^x f^^l?ft^i C5t^ c^t^ atJi t cwt^t?, 

'«?t»K «tt«f^1^ «il^* f%*^t?i1 Wl?f (Dentate) i??r I 



Wt« C<rc^ ^ <(11 

*tt^ I ’twrft ^ f«, <tti:v I 



n*. 19721 


W-’r5f^«TO 


37i 


mn'^ (Butter Wort) Wl «ur?«* 
»»t'(tm: ^%oitcn ’tt'e^l ^t9i iik wtpsfl Jitai f^tTO 110(X) 
13000 c?«n m\ m vs 



* 

^ c?[t^ «f*3lt51 '5ft?j I »|f5<F 

<3(t^ C^C’f lilT ?15FS( 'srt^tWl ^>T yll?(\ CtftH 'il^ *(?(C®f?r ??( I 

*{sw ’^cn, ^t?l 'sit^c’STi ?ic>r «f%? 

^t?r ^-4rt^ -^ps f^c?r c^t^tl&cf m9\ c?9>»t«. «c? i 

C'SftCSJ^J iD^i^ 



« 

^«tt—(Utricuiaria) i '41?^ 'Sl^tfl 



. 'QHlil’ (Bladder Wort) m n I CWt-f '•m, C®t^, 

\ i 

•^cp m «% «fit^ c^, i 01^ <ti«i ’«rf^t'8 

t <«ir9!«f9ni c??itw ffi ajf^ «itc^ I ^f^c» 

«l1c^ %ar? ^,'«t (Valve) «(U^ I C^ 



r^% c«tr.^ C’^ft^il ’^ts ^^ I cm *rW cm 

5tfl*ttc*r mi 'Q ’TC^ I W5T8f C’Tt^l 

^*tc«?r tr-®T ^vs 

«?^e m m I wm^ ^tc*f 

m m ^cwi c»iwt '®it?i «c?!tc^ 'itt^ ^\ i mn 
»it?ic<ri i 

«rtf’it*it® I 

'sriR’iFt?! ^zWj ^s(lf^f®e ?mf ^f«? 's 
55^^51 ^f«tf ^tf<f® m I 

(;^t*it»i«;ar wm* 







1. w 10 

W 12 

W 13 
W 14 
(«) 31 


[ 



1 + 4- 

5 

10 

4+3“ 

7 

12(-lx5»+2x5'’) 

2x4“ 

8 

13(-lx5*+3x5') 

3x3- 

9 

14(-lx5*+4x5“) 

4x4- 

16 — 

31 (-SxS^ + lxS") 

2313 



[ 333 



2 x5» + 3x 5®+ 1x51+3x5'’ 
2313 ( ) 


11^r« 

5 1 333 __ 

5"| 66-3 " ■ 

5 |T3-i“ ' 

5~i‘2£3. 

■‘ 0 - 2 ’. 

.-. 333=2313 ( ) ] 

3. 93 

333=3x5®+3x5*+3x5® 

-75+15+3 

-93] 

4. (<P) ^ 

W 16 
W 1^ 

(^) 28 
(®) 205 




374 



•fil '•fWI 

[ 23-t 64 

[ 

n%f9 


5+6 — 

11 

<4 

9+9 = 

18 

16(-1x12‘+6x12«) 

m x2«- 

22 

1?(-Ixl2‘ + I0xl2») 

4x8- 

32 

28(=2xl2* + 8xl2®) 

5x7- 

35 

2ii(-2xl2»+11x12*)] 


5. 23? 

[ 334 

»=2xl2>+3xl2i+10xl2o 

=23?] 


(*i?f'« 

eist 2. ^f%c?^ ^ f%l 5ll I 

?lf^ ^Rt^, ^f^^t'51-34 

'Q ’tWiil «lU»Jt^5il c?<rt MC^, 5t»T 

sfsj I CT ^tat ^fa, att»[a 

^^ ^ca ^tai 6t«T at®! 

'sic’W I 5t®T 's -St? :j5^: c*5r'®»ita«t«(t5( at ’sitati:?? 

-nks? l^ma c^%I ct«»\ta 

^itf? *t?K «i1i »pit*? 

’tte^l m I ctiti&wfl at®r i 5tc«ra c«it0^ 

Mwa c«iti&c5^a l^»T5^ta aw’R i ^tc«i^ C'^nitc^a •it<4T 

%&a t?«a mm I 

ofi^ ^^t?t;?«fn c^mm ^m =r 1? ^la i 

ftRi-5tw ^nt?ti!«f»! c4t»rl c^Jcn^ atc»ia »Kf fic»f i w ¥\m tL®fa 
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^^,1972] 

I C?p5l S^l C^C^T ?ftnt?r 1 

^2. «t^j^ ^1 «tt%^ ^ttw? ^^5{«jt?ii:«tfl 

'Q «it^si«»i in^'s f^5f c?i:^?j «rsj^:?i^ ^nt?t5|«f^c«F 

«ftW?l ’*ffC®t»rc«lt^ C5tC»T I ^f«C»f?I ^IMI »I^:5W «tl3?tSF^« Ciflf^lf 

«(f%c«f5T, ?tlcs?tcar^, sit^cStcw^J, »(t«i^t?r. ^^*??iTn, ^it»i- 
f^intsi, ^cii%t^, ^i^tr»fitt^ '6 c»it?[l ^®itf? I wnc??i ^i«fj c<«(c^ 

'« ^?rtsr *t*ft<'«f% c^c¥ i 

c^ 5?ir ^1 • ’ifs^iti:*! c«rti&5f, 

^*rr< « ’tt^fil ^ts I mw «tic^ i 

®(t^r<c?(^*i «ffet^ 3r^%^ ^?tc< 

^fl?i:?c??{ ^’fii '8Cx^*r \ 

»ri?cw^ ^f%w 'Q ^tcw 5itt5t I ^hm f^f®n 

«t f^f®w I «it*llc*fj^ 

’ff^’tf^fipiit »ritc?i<j «ii^1& IT?, ^f«?5«fr? 

c^ c^t^i ’tTW ! 

cw* 


* C^f®« fffsf’lT ^f»lft?sl-9 


c»rr^->R^w 


ffifft^i Pitw 

6| C*I *f5C»itf«fH5r 

I 

1944 »rtc*5 wif 

194$ nU*i 


c^tf i»tti5r«(tcar <tm. 4»t- 
f*r »it« wzvf 1 f®f5r 

f^twfsr ¥C*TCW 

fljftisr *tt«r’4*lt ‘etf 

’VCISI call W '?^ciwart^ fWtflF 
ftt«r m I Mnittn 

^t« 5cwf« ^X9 f®t% 

1954 *Trc«t 
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[ 25-t 61 


AV. 1956 f®. 

»lt® ®Cif5? I 

1956 ntw '^irsH *itffsr 
f5f:i «r^jr® ««• 

^^5r*ii 





49 '®r»(f9n9 ff^lfl 

'sr^ ®C991 *irff9 ’a^9tc|4 ’tc 9®{3 ^tcsri 

9rlf99 f9rt9 C7«n 9t91 ®^5 


fc9t«r c>ittt*» 

1959 Jftw ^CTC-I fVti 4W wll 
^^teH ^C9«r^ wit\zm fffft»i ^«frt*r*rtf 
ns f^nf^^rnwi f^wtn ¥cnw nntin fl®tcn 
cnfn^tn 1963 >itcn 

antfJT 9l®ta fsi^s* 9[ni f^fsr 

4^ 4®I5 nc99¥ it^cntii 

nc® c®tcnn, ®tc9^ 

f®ll nt® I «rf{®n 

iJtfnsj, f»itfl9, %nnt9 n'nc# 

^t9 25j59'« c^cnt nc95i*ri-n9 

ntJfcn « f^cfcn nfiff? 

«rf tPt^ 1 

jrts?9 f?ntc9f«f2f%ainnTt*rr^, 

49^ I c^ cnfe ^t9 nwrn" 4i:n 

9j9^tri 1 f^fn 

f93t9 nfi^cf? nt^sr nn« i ’sijrnfcn 
^t9 99n ^9fin *lt4 49 9^19 499 f«fn 
^t9 ll C99t5 fincaf9 9nf99 f9®tcn9 
^9rtPf9n ®^9 4f99i ®tf5K « 

C9t9 cnci9 I ^1991 ^t9 n9Wtfn® ^t^t9 

fl9ntr« nt99i nft i 

9. 9. 


f5#nrai9 f9®t9 ? 49'f5 f9®f% 

f9Slfl99 f^99, 9t^- C9tl5t9!8®k9 400 9t9T 3^^9t99i 9t91 

®(9t9 9t9Jl9 f99»t9 fnni, f9«ft9 9tt5*!91 499 «rf9*f{9tC9 

^99 n*nc# ^<fk^ 4 tcnt 59 t 9 ^ 9 t 9 nf« 9'^9 nw nl^fft 

4^ nfaftf 49ffi» Rstn’ 9fn9i nir 

fniti n9i ^^9tri \ r9®trn «rftini ^C9 \ 

^9 ntif9c<9 f9®^ fl^ '•itistn ft#n® ntitl9t9i iJJftm—49t9 nMtff, 

nil «f®l5 f6ll9 4 ’fI 8 ^ncnt^ ‘®»tn 'e f9Wt9’* Pf-23, it«1 

€9491 4rC9t49 499 Ml <111969 9jfivr^1‘6 t 








